
~ ---"~ ~_LI

N62578.AR.OO 1539
NCBC DAVISVILLE

5090.3a

STUDY AREA 16
(Former Creosote Dip Tank And Fire Fighting Training Area)

Comprehensive Report/Study Area Screening Evaluation Volume
Volume 1: Technical Report And Appendices

Navar Construction B.attalion Center
Davisville, Rhode Island

Contract No. N62472-92-D-1296
Contract Task Order No. 60

Prepared for

Department of the Navy
Northern Division

Naval Facilities Engineering Command
10 Industrial Highway

Mail Stop No. 82
Lester, Pennsylvania 19113-2090

~' ,

,
, .

Prepared by

EA Engineering, Science, and Technology
175 Middlesex Turnpike, Third Floor

Bedford, Massachusetts 01730
781.275.8846

FINAL
December 1999
29600.60.2293



e·'
~,' ~

STUDY AREA 16
(Former Creosote Dip Tank And Fire Fighting Training Area)

Comprehensive Report/Study Area Screening Evaluation Volume
Volume 1: Technical Report And Appendices

Naval Construction Battalion Center
Davisville, Rhode Island

Contract No. N62472-92-D-1296
Contract Task Order No. 60

Prepared for

Department of the Navy
Northern Division

Naval Facilities Engineering Command
10 Industrial Highway

Mail Stop No. 82
Lester, Pennsylvania 19113-2090

Prepared by

EA Engineering, Science, and Technology
175 Middlesex Turnpike, Third Floor

Bedford, Massachusetts 01730
781.~75.8846

FINAL
December 1999
29600.60.2293

l200B



• ."- r

STUDY AREA 16
(Former Creosote Dip Tank And Fire Fighting Training Area)

Comprehensive Report/Study Area Screening Evaluation

Volume 1: Technical Report And Appendices

NAVAL CONSTRUCTION BATTALION CENTER

NORTH KINGSTOWN, RI

CONTRACT NUMBER N62472-92-D-1296
DELIVERY ORDER NO. 0060

30~/f!J
Date

Brian Lesinski
Deputy Program Manager

FINAL
December 1999
29600.60.2293



EA Engineering, Science, and Technology

CONTENTS

LIST OF FIGURES
LIST OF TABLES
LIST OF ACRONYMS AND ABBREVIATIONS

EXECUTIVE SUMMARY

1. INTRODUCTION

1.1 Objective and Scope
1.2 Report Organization
1.3 Background

1.3.1 NCBC Davisville
1.3.2 Study Area 16 (EBS Review Item 28)
1.3.3 Previous Investigations

1.3.3.1 Soil Removal Action
1.3.3.2 Phase II EBS
1.3.3.3 Phase II EBS Follow-On Investigation

1.4 Phase II EBS Follow-On Addendum II Investigations

Revision: FINAL
Contents, Page 1
December 1999

Page
1-1

1-1
1-2
1-2

1-2
1-3
1-4

1-4
1-5
1-6

1-9

1.4.1
1.4.2
1.4.3

Soil Sampling
Ground-Water Sampling
Seep Sampling

1-10
1-11
1-12

•

2. FIELD INVESTIGATIONS AND PROCEDURES

2.1 Ground-Water Sample Collection
2.2 Subsurface Soil Sample Collection
2.3 Seep Sample Collection
2.4 Sample Packaging and Shipping, Designation, and Labeling
2.5 Sample Documentation
4.6 Quality Assurance/Quality Control
2.7 Chain-Of-Custody Forms
2.8 Decontamination Procedures
2.9 Waste Handling Procedures
2.10 Waste Testing and Disposal
2.11 Surveying
2.12 Data Interpretation

2.12.1 Field Screening Data
2.12.2 Laboratory Analyses
2.12.3 Screening Criteria for Data Analysis
2.12.4 Data Validation

2-1

2-1
2-1
2-1
2-1
2-1
2-1
2-2
2-2
2-2
2-2
2-2
2-2

2-3
2-3
2-3
2-5

Contract N62472-92-D-1296: CTa 0060 Study Area 16 Comprehensive Report/SASE



EA Engineering, Science, and Technology

3. PHYSICAL CHARACTERlSTICS

3.1 Physiography
3.2 Climate Characterization
3.3 Surface Water Hydrology

3.3.1 Regional Surface Water
3.3.2 Local Surface Water

3.4 Geology

3.4.1 Regional Geology
3.4.2 Site Geology

3.5 Hydrogeology

3.5.1 Regional Hydrogeology
3.5.2 Local Hydrogeology

4. INVESTIGATION RESULTS

4.1 Previous Investigations

4.1.1 Soil Removal Action
4.1.2 Phase II EBS Investigation
4.1.3 Phase II EBS Follow-On Investigation

4.2 Phase II EBS Follow-On Addendum II

Revision: FINAL
Contents, Page 2
December 1999

3-1

3-1
3-1
3-2

3-2
3-2

3-3

3-3
3-3

3-5

3-5
3-5

4-1

4-1

4-1
4-1
4-2

4-3

4.2.1
4.2.2

Surface and Subsurface Soil
Ground-Water and Seep Water

4-3
4-4

5. CONCLUSIONS AND RECOMMENDATIONS

5.1 Conclusions
5.1.1 Soil
5.1.2 Groundwater
5.1.3 Seep
5.1.4 USr Area/Septic Tanks

5.2 Recommendations

REFERENCES

Contract N62472-92-D-1296: CTa 0060

5-1

5-1
5-1
5-2
5-2
5-2

5-3

Study Area 16 Comprehensive Report/SASE



•
EA Engineering, Science, and Technology

APPENDIX A PHASE II EBS INVESTIGATION

A-I Review Item 28 (Former Creosote Dip Tank Area)
Figure, Boring Logs, and Analytical Data Summary Table

Revision: FINAL
Contents, Page 3

December 1999

A-2 Review Item 60 (Septic Tanks Building E-l 07)
Geophysical Survey, Figures, and Analytical Data Summary Tables

A-3 UST Remedial Investigation Report, December 1994 UST Location 68, Area E
(Review Itern 85)

Figures, Boring Logs, and Analytical Data Summary Tables

A-4 Review Item 85 (UST Southwest ofBuilding E-l 07)
Boring Logs and Analytical Data Summary Table

A-5 Review Item 86 (Floor Drains, Building E-I07)

APPENDIX B PHASE II EBS FOLLOW-ON INVESTIGATION

B-1 Review Item 28 (Former Creosote Dip Tank and Fire Fighting Training Areas)
Figures and Boring Logs
Data Validation Reports (included in Volume 2)

B-2 Review Item 28 (UST Area)
Magnetometer Survey Report

B-3 Review Item 28 (UST Area)
Test Pit Logs and Analytical Report (FWENC)

B-4 Review Item 28 (UST Area)
Test Pit Logs (EA/FWENC)

B-5 Review Item 60 (Septic Tanks Building E-107)
Tank Removal- Data Validation Report (included in Volume 2)

APPENDIX C PHASE II EBS FOLLOW-ON ADDENDUM II INVESTIGAnON

C-l Review Item 28 (Former Creosote Dip Tank and Fire Fighting Training Areas)
Boring Logs
Data Validation Reports (included in Volume 2)

C-2 Review Item 28 (Former Creosote Dip Tank and Fire Fighting Training Areas)
Survey Data

Contract N62472-92-D-1296: CTO 0060 Study Area 16 Comprehensive Report/SASE



EA Engineering, SCience, and Technology

LIST OF FIGURES

Revision: FINAL
List of Figures and Tables, Page I

December 1999

1-1
1-2
1-3

3-1
3-2
3-3

5-1
5-2
5-3
5-4

5-5

Table

2-1
2-2
2-3
2-4
2-5
2-6

4-1
4-2

4-3

4-4

Title

Site Locus Map, NCBC Davisville
Site Map, Study Area 16
Ground-Water, Seep, and Soil Sampling Locations

Location of Geologic Cross-Sections
Geologic Cross-Section A-A'
Geologic Cross-Section B-B'

CDC Exceeding RlDEM Residential Direct Exposure Criteria in Soil Samples
CDC Exceeding RlDEM Industrial Direct Exposure Criteria in Soil Samples
CDC Exceeding RlDEM GB Leachability Criteria in Soil Samples
CDC Exceeding RlDEM GB Objectives in Ground-Water Samples and AWQC in
Seep Samples
CDC Exceeding Federal MCL in Ground-Water Samples

LIST OF TABLES

Title

Summary of Analytical Program
Volatile Organic Compounds Screening Criteria
Semi-Volatile Organic Compounds Screening Criteria
Total Petroleum Hydrocarbons Screening Criteria
Inorganic Screening Criteria
Pesticide/PCB Screening Criteria

SVOC Detected in Soil Samples during the Phase II EBS Investigation
Analytes Detected in Soil and Ground-Water Samples during the Phase II EBS
Follow-On Investigation
Analytes Detected in Soil Samples during the Phase II EBS Follow-On
Addendum II Investigation
Analytes Detected in Ground-Water and Seep Samples during the Phase II EBS
Follow-On Addendum II Investigation

Contract N62472-92-D-1296: CTO 0060 Study Area 16 Comprehensive Report/SASE



EA Engineering, Science, and Technology

LIST OF ACRONYMS AND ABBREVIATIONS

Revision: FINAL
List of Acronyms, Page I

December 1999

AWQC

BCT
BRAC
bgs

CERCLA
CRDL

DAF
DNAPL

EA
EBS
EPA

FFTA
FWENC

GPR
GRO

IDL
IDW
IR Program

MCL

NAS
NCBC
NPL

PAH
PCB
PIO
ppm

QAlQC
QAPP

RAC
RBC

Ambient Water Quality Criteria

BRAC Cleanup Team
Base Realignment and Closure Act
below ground surface

Comprehensive Environmental Response, Compensation, and Liability Act, 19&0
Contract Required Detection Limit

Dilution!Attenuation Factor(s)
Dense, Non-Aqueous Phase Liquid

EA Engineering, Science, and Technology
Environmental Baseline Survey
United States Environmental Protection Agency

Fire Fighting Training Area
Foster Wheeler Environmental Corporation

Ground-Penetrating Radar
Gasoline-Range Organics

Instrument Detection Limit
Investigative-Derived Waste
Installation Restoration Program

Maximum Contaminant Level(s)

Naval Air Station
Naval Construction Battalion Center
National Priorities List

Polycyclic Aromatic Hydrocarbon(s)
Polychlorinated Biphenyl(s)
Photoionization Detector
part(s) per million

Quality Assurance/Quality Control
Quality Assurance Project Plan

Remedial Action Contractor
Risk-Based Criteria

Contract N62472-92-D-1296: CTO 0060 Study Area 16 Comprehensive Report/SASE



EA Engineering, SCIence, and Technology

Revision: FINAL
List of Acronyms, Page 2

Decem ber 1999

RCRA
RIDEM
RIEDC
RIPA

SASE
SDWA
SSL
SVOC

TAG
TAL
TCE
TCL
TPH

USDA
USGS
UST

VOC

Resource Conservation and Recovery Act
Rhode Island Department of Environmental Management
Rhode Island Economic Development Corporation
Rhode Island Port Authority

Study Area Screening Evaluation
Safe Drinking Water Act
Soil Screening Level(s)
Semivolatile Organic Compound(s)

Technical Advisory Group
Target Analyte List
Trichloroethene
Target Compound List
Total Petroleum Hydrocarbon(s)

United States Department ofAgriculture
United States Geologic Survey
Underground Storage Tank

Volatile Organic Compound(s)

Contract N62472-92-D-1296: CTa 0060 Study Area 16 Comprehensive Report/SASE



•
EA Engineering, Science, and Technology

EXECUTIVE SUMMARY

INTRODUCTION

Revision: FINAL
Executive Summary, Page I

December 1999

This Comprehensive Report/Study Area Screening Evaluation (SASE) report has been prepared
by EA Engineering, Science, and Technology to address Installation Restoration Program Study
Area 16 (Creosote Dip Tank and Fire Fighting Training Area), at the Naval Construction
Battalion Center (NCBC) Davisville, Rhode Island. In previous investigations, the site was
designated Review Item 28 (Creosote Dip Tank Area) of the Phase II Environmental Baseline
Survey (EBS). Based on the results of the most recent investigation, the Base Realignment and
Closure (BRAC) Cleanup Team has decided to pursue the investigation of this site under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). The
previous investigations in this area also included suspected former underground storage tanks
(USTs), and floor drains and septic tanks associated with Building E-I07. This report
incorporates the data collected from previous EBS investigations (Phase II EBS and Phase II
EBS Follow-On) and recent work performed at the site during October/November 1998, in
accordance with the Phase II EBS Follow-On Investigation Work Plan Addendum II.

STUDY AREA 16

Study Area 16 is located in the eastern portion ofZone 3 at NCBC Davisville. The site is
generally located within the area surrounded by Davisville Road to the south, Westcott Road to
the west, Spink Neck Road to the east, and the Building E-107 area, former pump island area,
and Allen Harbor to the north. The actual extent of the Study Area will be determined in a future
study. Study Area 16 is primarily wooded with the exception of a paved area in the central
portion of the site and a parking area around Building E-107. An unnamed asphalt-paved road
circles the outer perimeter of the wooded area of Study Area 16 and was formerly used by the
Navy for the purpose of training construction equipment operators. In the past, Study Area 16
was extensively bulldozed and disrupted during training exercises, but now has a vegetative
cover of shrubs and grasses. The Navy has conducted investigations in the following areas of
concern:

• Creosote Dip Tank Area - Creosote dipping of wood pilings occurred during the late 1960s
in the western portion of the site. The wood pilings were dipped into tanks containing
creosote and staged in the area to dry before being loaded onto ships. An upended creosote
dip tank was located in the western portion of the site adjacent to the paved road. The
location where the tank was found is the "original" Creosote Dip Tank Area; however,
subsequent work expanded the investigation area, once it was reported that past creosote
dipping operations were likely conducted over a larger area than originally noted.

• Former Fire Fighting Training Area (FFTA) - A FFTA was reportedly located in an asphalt­
paved area to the east ofthe former creosote dip tank area. Reportedly, structures were
constructed, doused with flammable materials, set on fire, and extinguished as part of fire
fighting training exercises during the late 1960s.

Contract N62472-92-D-1296: CTa 0060 Study Area 16 Comprehensive Report/SASE
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• Fonner Underground Storage Tank Area - UST 68 was removed from the south side of
Building E-I 07 in 1992 (Review Item 85). Subsequently, four USTs were reported to have
been located near Building E-I 07 (Review Item 28). Three of the USTs were reported to
have been located to the west of Building E-I 07 in the vicinity of a pump island. One UST
was reported to have been located by the southeast comer of Building E-107.

• Building E-I 07 Floor Drains - Six floor drains identified in Building 107 (EBS Review Item
86). Two were under floor tile, and four were visible.

• Building E-l 07 Septic Tanks - An active septic tank and leach field northwest of the building
were investigated during the Phase II EBS and Phase II EBS Follow-on Investigations
(Review Item ~O). A geophysical survey was conducted to locate a second septic tank on the
southeast side of the building; however, an extensive program ofexcavation in the areas of
detected magnetic anomalies uncovered no evidence ofremaining USTs.

FIELD INVESTIGATIONS

Previous investigations completed at Study Area 16 include: a limited soil removal action in
1992; a 1994 UST Remedial Investigation at UST Location 68, south of Building E-107; a Phase
II EBS in 1996 (soil sampling); and a Phase II Follow-On Investigation in 1997 (test pits,
magnetometer survey, soiVground-water sampling, septic tank sludge evaluation). The Remedial
Action Contractor (RAC) also conducted test pit excavation and septic tank removalsJor several
Review Items in the Study Area. In OctoberlNovember 1998, the Navy conducted a Phase II
Follow-On Addendum II investigation (soil, ground-water, and seep sampling). The objectives
of this most recent investigation were as follows:

• To further evaluate ground water beneath the former Creosote Dip Tank Area, the FFTA, the
septic tank. formerly located at the southeast corner of Building E-107, and an earth ramp
structure southeast of Building E-I 07;

• To evaluate subsurface soil beneath debris layers observed in test pits during the Phase II
EBS Follow-On Investigation; and

• To evaluate the quality of water discharging from a seep near Building E-I 07 into Allen
Harbor.

The objectives of the Phase II Follow-On Workplan Addendum II Investigation were addressed
by collecting four subsurface soil samples, one surface soil sample, sixteen ground-water
samples from eight locations, and one sample of a seep on the shore of Allen Harbor in the area
of Building E-107.

Data from the Phase II EBS, Phase II EBS Follow-On, and Phase II EBS Follow-On Addendum
II investigations were compared to Federal and State criteria. The key screening criteria used to

Contract N62472-92-D-1296: CTO 0060 Study Area 16 Comprehensive Report/SASE
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summarize the results were the Rhode Island Department of Environmental Management
(RIDEM) Residential Direct Soil Exposure Criteria, the RJDEM Industrial/Commercial Direct
Soil Exposure Criteria, the RIDEM Class GB Leachability Criteria, and the Federal Safe
Drinking Water Act (SWDA) Maximum Contaminant Levels (MCL) and marine chronic
Ambient Water Quality Criteria (AWQC). These criteria were chosen because constituent
concentrations above these criteria may drive regulatory actions. The United States
Environmental Protection Agency (EPA) Region IX Risk-Based Concentrations (RBC) and Soil
Screening Levels (SSL) Dilution Attenuation Factor (DAF) 20 were used if there were no
RIDEM criterion for a given analyte.

CONCLUSIONS

The following conclusions are based upon the results of completed and recent investigations at
Study Area 16:

Soil
• Semivolatile Organic Compounds [primarily Polycyclic Aromatic Hydrocarbons (PAH)] and

several inorganic constituents (arsenic, lead, and beryllium) were detected in soil at
concentrations exceeding RIDEM Residential Direct Soil Exposure Criteria or EPA Region
IX Residential RBC. The PAH were detected in soil at the original Creosote Dip Tank Area.
The inorganics were detected in four samples located throughout Study Area 16.

• Only benzo(a)pyrene was detected in soil exceeding RJDEM's IndustriallCommercial Direct
Soil Exposure Criteria or EPA Region IX Industrial RBC. The elevated concentrations of
benzo(a)pyrene were detected at two locations within the original Creosote Dip Tank Area.

• Benzo(a)anthracene, acetone, and antimony detected in soil (each in only one sample)
exceeded the RIDEM GB Leachability Criteria or SSL DAF-20 criteria.

• Results from soil samples collected at locations where solid waste-type debris had been noted
in test pits or soil borings were comparable to other soil results in the study area. Significant
impact to soil from this debris was not identified.

Ground Water

• In ground water, only tricWoroethene (TCE) detected in one ground-water sample exceeded
RIDEM's GB Ground-Water Objective.

• TCE and/or vinyl cWoride were detected at concentrations exceeding the Federal MCL in 5
of 8 ground-water sampling locations. Concentrations of both TCE and vinyl chloride were
highest within the paved area suspected to be the location of the former FFTA. However,
given the variations in the elevations at which ground-water samples were collected, the
shape or extent of the area impacted by TCE and vinyl chloride cafi!lot be determined from
the available data.

Contract N62472-92-D-1296: CTO 0060 Study Area 16 Comprehensive Report/SASE
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• Based on the one sample collected from the seep east of Building E-107, lead, dieldrin,
endrin, heptachlor epoxide, and phenanthrene were detected at concentrations above marine
chronic AWQC. Except for phenanthrene, the concentrations were higher in the seep sample
than in a ground-water sample from an upgradient location. Therefore, the constituents
detected in the seep sample may be from a source other than Study Area 16 ground water.
Potential ~ffsite sources may exist including the two marinas and storm water outfalls from
nearby parking lots.

UST Area/Septic Tanks

• In the former UST area west and south of Building E-107, an extensive program of
excavation in the areas of detected magnetic anomalies uncovered no evidence of remaining
UST~ .

• The two steel pontoon tanks southeast of Building E-l 07 were cleaned and removed. TPH­
impacted soil surrounding the pontoon septic tanks was also removed. Final confirmatory
samples in this area were below RIDEM Industrial Direct Soil Exposure Criteria and closure
reports have been finalized for the UST area and the pontoon tanks.

RECOMMENDATIONS

EA recommends that a Remedial Investigation (RI) focused on ground water be conducted at
Study Area 16. The RI should address the following objectives:

• Characterize the hydrogeology (stratigraphy and ground-water flow conditions) at the site;
• Further evaluate the horizontal and vertical extent of Chlorinated Yolatile Organic

Compounds (CYOC) in ground water;
• Identify the source of CVOC in ground water; and
• Evaluate risk to human health from site constituents.

Additional remedial action is not anticipated for soil, based on the low number and distribution
of exceedences of residential or commerciaVindustrial screening criteria. However, the available
soil data should be evaluated using a tiered, streamlined risk assessment approach to ensure
protection of human health under the most likely exposure scenarios.

An additional recommendation from EPA and the Technical Advisory Group (TAG) is to include
an evaluation of risk to the environment from site constituents. An additional recommendation
from the TAG is to include Sy~C and metals to the analytical program for soil and ground-water
samples. The EPA also recommended that at least the first round of soil and ground-water
samples be analyzed for the full TCUTAL constituents during the RI. An additional
recommendation from RlDEM is to include further assessment of the site soils in the RI.

Contract N62472-92-D-1296: CTO 0060 Study Area 16 Comprehensive Report/SASE
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• 1. INTRODUCTION

This Comprehensive Report/ Study Area Screening Evaluation (SASE) report has been prepared
by EA Engineering, Science, and Technology (EA) to address Installation Restoration (IR)
Program Study Area 16 (currently designated the "Creosote Dip Tank and Fire Fighting Training
Area"), at the Naval Construction Battalion Center (NCBC) Davisville, Rhode Island (Figure I­
1). In previous investigations, the site was called Phase II Environmental Baseline Survey (EBS)
Review Item 28 ("Creosote Dip Tank Area").

Sl\ldy Area 16 includes the fonner Creosote Dip Tank Area and a suspected fonner Fire Fighting
Training Area (FFTA) in Zone 3 ofNCBC Davisville. In this area, the Navy has also completed
investigations of suspected fonner underground storage tanks (UST) and septic tanks and floor
drains associated with Building E-l07. After the Base Realignment and Closure (BRAC)
Cleanup Team (BCT)I reviewed preliminary data from the most recent investigation, they
decided that Review Item 28 would be renamed Study Area 16, and that further investigation
would be conducted under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) program, rather than the EBS program.

This Study Area 16 Comprehensive Report/SASE incorporates data collected from previous EBS
investigations at Review Item 28, as well as the most recent work perfonned in the Fall of 1998
in accordance with the Phase II EBS Follow-On Investigation Work Plan Addendum II (EA
1998c). This report also summarizes the work completed at UST Location 68 (i.e., Review Item
85), and Review Items 60, 85, and 86, which are located in the Study Area.

1.1 OBJECTIVE AND SCOPE

The objective of this Comprehensive Report/SASE is to present the results of the Phase II EBS
Follow-On Addendum II Investigation at Study Area 16 and to compile and include data from

,the numerous previous investigations. The report presents a comprehensive evaluation of the.
nature and extent of chemical constituents in environmental media at Study Area 16.

For the Phase II EBS, the Navy investigated 92 locations at NCBC Davisville to evaluate
whether or not hazardous substances or petroleum products had been disposed or released to the
environment. These locations, designated EBS Review Items, were investigated in accordance
with the Phase II EBS Work Plan (EA 1995b). Field work was conducted during
Spring/Summer 1996 and the results were reported in the Final Phase II EBS Report (EA 1998a).
Three EBS Review Items (28, 60, 85 ,and 86) were in the Study Area. Review Item 28
comprises the largest area of the site.

Based on the results ofthe Phase II EBS data, the Navy conducted a Follow-On Investigation at
various review items including Review Item 28 during Summer 1997. The results were reported
in the Final Phase II EBS Follow-On Investigation Report (EA 1998b). Based on the data from

1 Consisting of the Navy, the United States Environmental Protection Agency Region I, and the Rhode Island
Department of Environmental Management.
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the Phase II EBS and the Phase II EBS Follow-On Investigations, the BCT recommended soil
and septic tank removal actions as well as further investigation and sampling at the site. This
additional field work at Study Area 16 was conducted during OctoberlNovember 1998 in
accordance with the Phase II EBS Follow-On Investigation Work Plan Addendum II (EA 1998c).
To date, this is the only report that addresses the results of the Follow-On Addendum II
Investigation.

1.2 REPORT ORGANIZATION

This Study Area 16 Comprehensive Report/SASE is organized as follows:

• Chapter 1 presents a brief description of the site and summarizes completed investigations.

• Chapter 2 summarizes the field investigations and sampling programs that were conducted
during the Phase II Follow-On Addendum II Investigation.

• Chapter 3 discusses the physical characteristics of the site including the geology and
hydrogeology.

• Chapter 4 presents a summary of the site data collected from the previous EBS investigations
as well as the recent Phase II EBS Follow-On Addendum II investigation. Chapter 4 also
presents an evaluation of the nature and extent of the chemical constituents identified at
Study Area 16 as well as a comparison of the data to regulatory criteria.

• Chapter 5 presents the conclusions and recommendations.
• Supporting documentation is presented in the appendices.

1.3 BACKGROUND

1.3.1 NCBC Davisville

NCBC Davisville is located in the Town of North Kingstown, Rhode Island, approximately
18 miles south of the state capital, Providence. NCBC Davisville (Figure 1-1) is composed of
three areas: the Main Center (Zones I through 4), the West Davisville storage area, and Camp
Fogarty - a training facility located approximately 4 miles west of the Main Center. Camp
Fogarty was transferred to the U.S. Department of the Army in December 1993 and is assigned
to the Rhode Island National Guard. Adjoining the southern boundary of the Main Center is the
decommissioned Naval Air Station (NAS) Quonset Point, which was transferred by the Navy to
the Rhode Island Port Authority (RIPA) [currently named the Rhode Island Economic
Development Corporation (RIEDC)] and others between 1975 and 1980.

NCBC Davisville's mission was to provide mobilization support to the active Naval
Construction Force; to act as a mobilization base for the rapid assembly outfitting and readying
of Reserve Construction Battalions; to store, preserve, and ship advanced base and mobilization
stocks; and to procure, receive, pack, and ship collateral equipment for Atlantic, European, and
Caribbean military construction projects. NCBC Davisville is comprised primarily of warehouse
space and freight yards, most of which are currently empty.

Contract N62472-92-D-1296: CTO 0060 Study Area 16 Comprehensive Report/SASE



In 1974, the NAS and a Naval Air Rework Facility at Quonset Point were decommissioned, and
operations at the base were greatly reduced pursuant to the Shore Establishment Realignment Act
of 1973. In 1989, NCBC Davisville was placed on the United States Environmental Protection
Agency's (EPA) National Priorities List (NPL). In 1991, the closure ofNCBC Davisville was
announced, and operations were phased down to minimum staffing levels for public works,
maintenance, security, and personnel. NCBC Davisville was decommissioned on 25 March 1994
and closed on I April 1994 under the BRAe. A detailed description of the Base history can be
found in the Final Basewide EBS (EA 1995).
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NCBC Davisville was transferred to Northern Division, Naval Facilities Engineering Command,
which has caretaker status pending disposal. Most of the staff and materials have been moved
offsite. Currently, facilities management and security staff engaged with base closure remain on­
base. Northern Division is currently working closely with RIEDC towards lease or transfer of
suitable parcels.

1.3.2 STUDY AREA 16 (EBS REVIEW ITEM 28)

Study Area 16 is located in the eastern portion ofZone 3 at NCBC Davisville (Figure 1-1). A
Site Map is presented in Figure 1-2. The Study Area is generally defined as the area surrounded
by Davisville Road to the south, Westcott Road to the west, Spink Neck Road to the east, and the
Building E-l 07 area, former pump island area, and Allen Harbor to the north. The Site boundary
shown on Figure 1-2 has been selected for convenience to be related to readily findable roads.

Study Area 16 is primarily wooded with the exception of a paved area in the central portion of
the site. The area immediately around Building E-l 07 is also paved for parking. The area west
of Building E-I07 (east of Westcott Road) is grass covered. An unnamed asphalt-paved road
circles the outer perimeter of the wooded area of Study Area 16 and was formerly used by the
Navy for the purpose of training construction equipment operators. In the past, Study Area 16
was extensively bulldozed and disrupted during training exercises, but now has a vegetative
cover of shrubs and grasses. The Navy has conducted investigations in the following areas of
concern:

• Creosote Dip Tank Area - Creosote dipping of wood pilings occurred during the late 1960's
in the western portion of the site. The wood pilings were dipped into tanks containing
creosote and staged in the area to dry before being loaded onto ships. In the early 1990's an
upended creosote dip tank was identified in the western portion of the site adjacent to the
paved road. The location where the tank was found is the "original" Creosote Dip Tank Area
that was first addressed by Halliburton NUS in 1992 and was further investigated by EA
during the Phase II EBS. However, based on additional information provided by a former
Seilbee after the Phase II EBS field work was completed, the Navy learned that past creosote
dipping operations were likely conducted over a larger area than originally thought. That
area comprised the land west of and adjacent to a wooden bermed structure that is still
present at the site (Figure 1-2). The Phase II EBS Follow-On and Addendum II work
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investigated the "expanded" Creosote Dip Tank Area, based on information provided by the
informant.

• Former Fire Fighting Training Area - The Navy informant reported that a FFTA had been
located in an asphalt-paved area to the east ofthe former Creosote Dip Tank Area (Figure 1­
2). Reportedly, structures were constructed, doused with flammable materials, set on fire,
and extinguished as part of fire fighting training exercises during the late 1960's.

• Former Underground Storage Tank Area - One UST was removed from the south side of
Building E-107 (EBS Review Item 85). Four USTs were subsequently reported to have been
located near Building E-107. Three of the USTs were reported to have been located to the
west ofBuilding E-l 07 in the vicinity of a former pump island. One UST was reported to
have been located by the southeast comer of Building E-I07.

• Building E-l 07 Floor Drains - Six floor drains identified in Building 107 (EBS Review Item
86). Two were under floor tile, and four were visible.

• Building E-l 07 Septic Tanks - An active septic tank: and leach field northwest of the
building were investigated during the Phase II EBS and Phase II EBS Follow-on
Investigations (Review Item 60). A geophysical survey was conducted to locate a second
septic tank on the southeast side of the building.

1.3.3 Previous Investigations

This section summarizes the field work performed at Study Area 16 and the adjacent UST Area
during previous EBS investigations at NCBC Davisville. Sampling results from these
investigations are summarized in Chapter 4. Information associated with the Phase II EBS
Investigation is presented in Appendix A, information relative to the Phase II EBS Follow-On
Investigation is included in Appendix B, and Appendix C includes data gathered during the
Phase II EBS Follow-On Addendum II Investigation.

1.3.3.1 Removal Action

In 1992, Halliburton NUS completed a soil removal action in a spill area around the upended
creosote dip tank. The removal action included four phases and was intended to remove soil
containing elevated concentrations of Polycyclic Aromatic Hydrocarbons (PAH). During the
first three phases of the removal action, PAH were detected in soil down to approximately 4 ft
below ground surface (bgs). The final phase IV consisted of the excavation of a PAH "hot spot"
in soil (not considered to be part of the release) located in the area of the upended tank. At that
time, a "hot spot" was defmed by Halliburton NUS as soil boring sample concentrations that
exceeded job-specific Resource Conservation and Recovery Act (RCRA) Media Cleanup
Standards, based on a residential usage scenario. The conclusion of the Halliburton NUS report
was that, although some PAH remained, the associated human health risk under a residential
usage scenario (1.3xI05

) was within EPA's acceptable target risk range of 10-4 to 10-6
•
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The Phase II EBS included four studies within the area now designated as Study Area 16:
Review Item 28 (Creosote Dip Tank Area), Review Item 60 (Septic Tanks, Building E-107),
Review Item 85 (near the former UST south of E-l 07) and Review Item 86 (Floor Drains,
Building E-l 07).

Review Item 28 during the Phase II field investigation focused on the location of the previous
excavation of the original creosote dip tank by Halliburton NUS. Using maps from the previous
report and field observations, the former Phase IV excavation was located. On 24 April 1996,
soil borings 28-SB-OIA through 28-SB-OID2 were then installed in the four corners of the former
Phase IV excavation (Figure 1-3 - northwest portion of the Study Area). Split-barrel sampling
was conducted at each location to a depth of 4 ft bgs. Jar headspace screening of soil samples
resulted in a reading of 10.4 parts per million (ppm) from 28-SB-01D. The other jar headspace
readings were below 3 ppm. Soil samples were collected from 0 to 2 ft bgs and from 2 to 4 ft
bgs at each location. Four of the eight samples collected (28-SB-OIA [2-4 ft]; 28-SB-OIC [0-2
ft]; and 28-SB-01D [0-2 ft, 2-4 ft]) had to be recollected on 26 April 1996 due to questionable
integrity of the sample containers. The samples were recollected and analyzed for PAH.

The locations of two septic tanks were identified by plan review and site inspection during the
Review Item 60 investigation. The active tank is located northwest of Building E-I07. The tank
contains pumps that were formerly used to pump effluent to the leach field. Now it is
periodically pumped out. The tank contents were sampled. Because levels ofbenzene,
chlorobenzene, ethylbenzene, xylenes, barium, cadmium, chromium, and mercury were detected
in septic sludge at levels that exceeded screening criteria, it was recommended that the tank
contents be removed, and the leach field investigated in the Follow-on Investigation. The
Remedial Action Contractor (RAC) pumped out and cleaned the tank.

A geophysical survey used Ground-Penetrating Radar (GPR) to locate the second septic tank
shown on plans to be in the southern portion of the east side of Building E-107. The GPR signal
only penetrated 7 ft bgs because of the high water table and the proximity to Allen Harbor. The
GPR survey identified subsurface utility lines and a structure at approximately 6 ft bgs.
Excavation was not conducted based on the likelihood that a septic tank would not be buried to 6
ft bgs and because of the proximity of the utility lines. Other septic tanks at NCBC Davisville
were flush with the surface. The Phase II EBS recommended no further action for this area;
however, two pontoon tanks were subsequently uncovered south of Building E-I07 during the
Phase II EBS Follow-On Investigation (Section 1.3.3.3).

In 1992, Tank 68 (i.e., a 1,520 gallon UST in Area E) was removed from the south side of
Building E-l 07 by Franklin Environmental Services (Halliburton NUS 1994). This UST was

2 In the Phase II EBS report, these locations were designated EBS-28-SB-l through EBS-28-SB-4. The locations
have been renamed to differentiate between soil borings EBS28-SBOI through EBS28-SB04collected during the
subsequent Phase II EBS Follow-On investigation.
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reportedly used to store No.2 fuel oil. In 1994, Halliburton NUS conducted a confirmatory
sampling investigation by installing three borings in the vicinity of the former Tank 68. To
collect a representative ground-water sample, one of these borings was transformed into a
monitoring well. Soil samples from these borings had low TPH (65 ppm) but high jar headspace
total volatile organic compounds (VOC) readings (> 1000 ppm). Although no further action was
recommended under the UST program, the location was designated EBS Review Item 85. The
focus of Review Item 85 was to evaluate VOC in soil.

As part of the Phase II EBS, EA installed two soil borings with continuous split-barrels in the
approximate location of the former tank, where previously elevated total VOC readings had
been obtained by Halliburton NUS. The 0 to 2-ft and 2 to 4-ft intervals from EBS-85-5B-l
and the 2 to 4-ft and 8 to lO-ft intervals from EBS-85-SB-02 were submitted to the laboratory
for target compound list (TCL) VOC analyses. Based on the analytical results (Chapter 4) no
further action was recommended for EBS Review Item 85.

Six floor drains identified in Building E-107 were examined as a portion of the investigation
conducted at Review Item 86. The floor drains were added to the investigation because of the
potential threat of eventual discharge to the harbor. Public Works Drawing #594584 depicts
three drain lines exiting the building at the southeast comer and into Allen Harbor. The position
of the floor drains with respect to these lines shown on the plan suggested they were connected.
The RAC excavated test pits between the building and an outfall pipe found at the edge of the
harbor. No piping connecting floor drains to the outfall pipe was found. The four visible floor
drains were closed by the RAC. The two drains under the floor tile in the sanitary facility were
not closed; however, they are inaccessible under the floor tile.

1.3.3.3 Phase II EBS Follow-On Investigation (EA 1998b)

Subsequent to the Phase II EBS investigation, the Navy interviewed a former Seabee who
participated in fire fighting training activities in the area in the 1960s. The informant reported
that fire fighting training was cond~cted in the area now paved with asphalt in the center of
Study Area 16. The informant also reported that the creosote dipping operations covered a larger
area of the property (i.e., not just where the upended dip tank was located). He also reported that
he recalled three USTs being associated with a pump island area that is still visible west of
Building E-107 as well as one on the south east side ofE-107. The Phase II EBS Follow-On
Investigation evaluated the expanded Creosote Dip Tank Area, the reported FFTA, and the
reported UST area.

The Phase II EBS Follow-On Investigation included a review of low altitude oblique angle aerial
photographs, installation of soil borings and test pits in the expanded Creosote Dip Tank Area
and the alleged FFTA, a magnetometer survey to assess whether USTs were still present in the
ground west of and adjacent to Building E-l 07, test pit excavations to investigate the magnetic
anomalies, and ground-water sampling from the former FFTA.
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Between 17 and 24 June 1997, eleven soil borings (28-SB-0 1, -02, -03, -04, -05, -06, -11, -12, ­
13, -15, and -16) were installed using hollow-stem augers in the area identified as the location of
the former creosote dip tanks (Figure 1-3). Continuous split-barrel samples were collected from
the ground surface to approximately 2 ft into the water table. One soil boring (28-SB-15) was
advanced to auger refusal at 34 ft bgs. Two samples were collected from each boring location
for laboratory analysis: one from the 0 to 2 ft interval and one from the sample with the highest
headspace photoionization detector (PID) reading. Headspace readings are presented in
Appendix D. Soil samples were analyzed for TCL-Semivolatile Organic Compounds (SVOC),
TCL-VOC, and Total Petroleum Hydrocarbons (TPH) (Method 418.1). Approximately 20% of
the samples were also analyzed for purgeable [gasoline-range organics (GRO)] TPH by modified
Method 8015. One surface soil sample (28-SS-0 1) was collected from a gray soil horizon
encountered in the wooden cribbing of the bermed structure and was analyzed for TCL-SVOC,
TCL-VOC, and TPH (Method 418.1).

During soil boring installations, refusal was encountered at approximately 4 ft bgs in a non­
vegetated, cobbled area east of the location of the upended dip tank. The boring was offset
several times in an attempt to bypass the obstruction. On 14 July 1997, three test pits (TP-l, TP­
2, and TP-3 as shown on Figure 1-3) were excavated in the area where refusal was encountered
during drilling. Large cobblestones were encountered during the excavation, which accounted
for the shallow auger refusal during drilling activities. Metal, wood, and glass debris were
uncovered at 2 to 5 ft bgs in the three test excavations. No samples were collected for laboratory
analysis from the test pits. In addition, wood and other debris were found in split-barrel soil
samples from 28-SB-l1 and 28-SB-12.

Based on the sampling results (Chapter 4), the Phase II EBS Follow-On Investigation
recommended no further action for the original Creosote Dip Tank Area. However, the Navy
planned to collect additional soil samples from the test pit locations where debris, porcelain
shards, and glass were encountered as well as collecting shallow and deep ground-water samples.
The additional sampling was planned and conducted as the Phase II EBS Follow-On Addendum
II investigation (Section 1.4).

Fire Fighting Training Area

Between 17 and 24 June 1997, five soil borings (28-SB-07, -08, -09, -10, and -14) were installed
in the reported former FFTA (Figure 1-3). Split-barrel samples of the soil were collected
continuously from the ground surface to 2 ft into the water table. One boring (28-SB-14) was
advanced to auger refusal at 42 ft bgs. Two samples were collected from each boring location
for laboratory analysis: one from the 0 to 2 ft interval and one from the sample with the highest
headspace PID reading. Soil samples were analyzed for TCL-SVOC, TCL-VOC, and TPH
(Method 418.1). Approximately 20% of the samples were also analyzed for purgeable (GRO)
TPH by modified Method 8015. Wood, porcelain, and glass debris were observed in soil
samples collected from 28-SB-07, 28-SB-08, and 28-SB-14. One shallow ground-water sample
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(28-GW-01A) was collected adjacent to 28-SB-14 using hydraulically-driven, direct-push
sampling equipment. The sample was analyzed for TCL-YOC and TCL-SYOC.

Based on the sampling results (Chapter 4), the Phase II EBS Follow-On Investigation
recommended no further action for soil at the former FFTA. However, the Navy planned to
collect additional ground-water samples during the Phase II EBS Follow-On Addendum II
investigation (Section 1.4) to further investigate the ground-water quality at Study Area 16.
These data were also to be used to confirm the ground-water sampling data from the FFTA.

UST Investigation

A magnetometer survey was conducted in two areas where the Navy informant recalled that
VSTs were located. This area was to the west of, and at the southeast comer of, Building E-I 07
(Figure 1-2). Locations for the magnetometer readings were established in a grid pattern. One
30 ft x 90 ft grid was established to the south ofBuilding E-l 07 and a second 100 ft x 120 ft grid
was established around the area of the pump island west of Building E-l 07 (Figure 1-2). The
magnetometer survey results are presented in Appendix B-2.

Areas where magnetic anomalies were detected within the grids were subsequently investigated
by Foster Wheeler Environmental Corporation (FWENC) with nine test pits in an attempt to
identify the source of the anomalies. No tanks were discovered. Although some metal debris
was encountered in the test pits, the volume of debris was not sufficient to account for the
detected magnetic anomalies. FWENC excavated the nine test pits in July 1997. Three soil
samples (EBS28-P03, -P45, and -P40-2) were collected and analyzed for TPH (Methods 418.1
and 8015M), TCL-YOC, TCL-SYOC, pesticides, polychlorinated biphenyls (PCB), and RCRA 8
metals. A copy ofFWENC's test pit logs and analytical fmdings are presented in Appendix B-3.

In August 1997, EA, in collaboration with FWENC, expanded the test pits in the two grid areas
in an attempt to more adequately account for the reported magnetic anomalies. A copy of the
EAlFWENC test pit logs and a site map showing the locations of these test pits are included in
Appendix 8-4.

In addition, a small test pit was also excavated across the asphalt-paved road in the area ofthe
pipe from the pontoon septic tank. The pipe was found to continue under the road and
approximately 50 ft into the wooded area south of Building E-l 07, where it ended.

Overall, the extensive program of excavation in the areas of detected anomalies uncovered no
evidence of remaining USTs. The Phase II EBS Follow-On Investigation recommended no
further action for the UST area.
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As described in the table for Test Pit 8 (Appendix B-3), an inactive septic tank and a quantity of
petroleum-impacted soil were found on the south side of the southeast comer of Building E-107.
A search for this septic tank was conducted as part of the investigation for Review Item 60.
During the soil excavation two tanks were encountered. Based on the analytical data from the
three soil samples (below the RIDEM Industrial/Commercial Direct Soil Exposure and DAF-20
criteria except for the sample EBS28-P-45), it was recommended that additional soil be removed
from one of these sample locations and that additional post-removal confirmatory samples be
collected and analyzed for TPH (Method 418.1), SVDC, and pesticides. The Navy directed
FWENC to remove the septic tank and the associated petroleum impacted soil in that area.

On 9 December 1997, FWENC cleaned and removed the two steel pontoon tanks (approximately
7 ft x 5 ft x 5 ft each) (FWENC 1998a). The first tank served as a sludge settling tank and the
second tank served as a liquid overflow tank. The tanks, which were situated in a I ft minus
gravel pack, had circular holes randomly cut out of the bottom and lower edge of all four walls
(designed to act as cesspools, collecting solids and discharging liquids to the surrounding soil).

FWENC removed the liquids and flowable solids from the septic tanks located to the southeast of
Building E-I 07 (FWENC 1998b). The tanks, the gravel packing, and I ft of soil beyond the
gravel packing were removed. The inlet line to the septic tanks from Building E-l07 was
severed near the tank and sealed with grout. The excavation was extended to the south to remove
TPH impacted soil that was encountered during test pit operations. Once excavations were
complete, confirmatory samples were collected. The excavated was lined with polyethylene
sheeting and then backfilled. The confirmatory samples contained chemical constituents above
RIDEM Industrial Direct Soil Exposure Criteria; therefore, the excavation was re-opened and the
east and west side-walls were extended an additional 2 ft. A pipe leading toward the septic tanks
from the south was uncovered and sampled at every 15 linear ft of piping for TPH, VOC, and
SVOC analyses. A total of 274 tons ofTPH-impacted soil was removed during excavation
activities and the two pontoon tanks were sent offsite for metal recycling. Final confirmatory
samples were below RlDEM Industrial Direct Soil Exposure Criteria.

1.4 Phase II EBS Follow-On Addendum II Investigations

Based on the data from the Phase II EBS (EA 1998a) and the Phase II EBS Follow-On
Investigation (EA 1998b), the BCT recommended further investigation and sampling at Study
Area 16. This additional field work at Study Area 16 was conducted during FaillWinter 1998 in
accordance with the Phase II Follow-On Investigation Work Plan Addendum II (EA 1998c). The
objectives of the Study Area 16 investigation were:

• To further evaluate ground water beneath the former Creosote Dip Tank Area, the former
FFTA, the septic tank formerly located at the southeast comer of Building E-l 07, and the
earth ramp structure southeast of Building E-I 07;
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• To evaluate subsurface soil beneath debris layers observed in test pits in the Creosote Dip
Tank Area during the Phase II EBS Follow-On Investigation; and

• To evaluate the quality of water discharging from a seep near Building E-I07 into Allen
Harbor.

The objectives of the Phase II EBS Follow-On Addendum II investigation were addressed by
collecting four subsurface soil samples, one surface soil sample, sixteen ground-water samples
from eight locations, and one sample of a seep on the shore of Allen Harbor in the area 9f
Building E-107.

1.4.1 Soil Sampling

In October/November 1998, during the Phase II EBS Follow-On Addendum II Investigation, EA
collected four subsurface soil samples (28-SB-17, -18, -19, and -20) from the 2 ft interval
beneath the observed or reported layer of debris (Figure 1-3). The sampling interval ranging from
8 ft to 12 ft bgs was selected based upon a review of the boring and test pit logs completed in this
vicinity during previous investigations as well as visual observations (e.g., pulverized rock, wood
chips, geotechnical results, etc.) recorded in the logs of the newly advanced soil borings.
Subsurface soil samples were analyzed for TPH (Method 418.1), TPH-GRO (Method 8015M),
TCL-VOC, TCL-SVOC, pesticides, PCB (Method OLM03.2), and Target Analyte List (TAL)­
Metals (ILM04.0). One subsurface soil sample was collected from each of the following
locations:

• In 28-SB-17, a sample was collected from the 2 ft interval below the debris layer
observed in Test Pit 1 during the Phase II EBS Follow-On Investigation.

• In 28-SB-18, a sample was collected from the 2 ft interval below the debris layer
observed in Test Pit 2 during the Phase II EBS Follow-On Investigation.

• In 28-SB-19, a sample was collected from the 2 ft interval below the debris layer
observed in Test Pit 3 during the Phase II EBS Follow-On Investigation.

• In 28-SB-20, a sample was collected in the vicinity of previous soil borings 28-SB-07 and
28-SB-ll due to the subsurface debris that was observed at those locations. The sample
was collected from the 2 ft interval below the observed debris layer (observed to be at
depths ranging from 2 to 6 ft bgs at these locations during the Phase II EBS Follow-On
Investigation).

In addition to the four subsurface soil samples, one surface soil sample (28-SS-21) was collected
at the northern end of a drain pipe near a swale located southeast of the concrete ramp and
berrned structure. The sample location was selected by EPA.
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In OctoberlNovember 1998, sixteen ground-water samples were collected at the following eight
locations using hydraulically driven sampling equipment (Figure 1-3):

• Original Creosote Dip Tank Area - Three sample locations (28-GW-Ol, -02, and -03)
were selected on a line perpendicular to the inferred ground-water flow direction and
downgradient of the former creosote dip tank operations area and the location of the test
pits excavated during the Phase II EBS Follow-On Investigation conducted in June 1997
(TP-l, TP-2, and TP-3 as shown in Figure 1-3). The ground-water flow direction was
based upon the Basewide Ground-Water Study results (Stone & Webster 1997). The
location 28-GW-03 was placed on the downgradient side of the wooden bermed structure.
At each sampling location, one ground-water sample was collected from the shallow
interval and one sample was collected at the 2 ft interval above refusal.

• Former FFTA - Two ground-water sample locations (28-GW-04 and -05) were selected
to further evaluate the former FFTA. At each sampling location, one ground-water
sample was collected from the shallow interval and one sample was collected at the 2 ft
interval above refusal. Location 28-GW-05 was also used to confirm the previous
shallow ground-water data from nearby 28-GW-OIA.

• • South of Building E-I07 - One ground-water sample location (28-GW-06) was selected
on the downgradient side of the trench that was excavated during the removal of the pipe
that discharged from the septic tank at the southeast comer of Building E-l 07. At this
location, one ground-water sample was collected from the shallow interval and one
ground-water sample was collected at the 2 ft interval above refusal.

•

• Allen Harbor Shoreline - One ground-water sample location (28-GW-07) was selected
between the seep observed at the shore of Allen Harbor and the septic tank found at the
southeast comer of Building E-I07. At this location, one ground-water sample was
collected from the shallow interval and one ground-water sample was collected at the 2 ft
interval above refusal.

• Earth Ramp Structure - One ground-water sample location (28-GW-08) was selected on
the downgradient side of the earthen ramp (Figure 1-2) structure southeast of Building E­
107. At this location, one ground-water sample was collected from the shallow interval
and one ground-water sample was collected at the 2 ft interval above refusal.

According to the Phase II EBS Follow-On Investigation Work Plan Addendum II, if during the
subsurface exploration a silt layer greater than 4 ft thick was encountered, a ground-water sample
was to be collected directly above this unit. While attempting to collect a shallow and deep
ground-water grab sample from each of borings 28-GW-03, -04,-05,-06, 07, -08, EA encountered
running sands (i.e., saturated sands which flowed into the sampling rods) at a depth ranging
between 15 ft and 20 ft bgs. The running sands prevented the collection of soil samples (thus no
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soil logging) below this depth when the hole would no longer remain open. It was not possible
to observe a silt layer greater than 4 ft thick; therefore, no ground-water sample could be
collected above this unit.

The shallow ground-water sample was collected from a depth ranging from 6 ft to 12 ft bgs and
the deep ground-water sample was collected from the 2-ft interval above equipment refusal.
During the advancement of the direct-push explorations, the subcontractor determined refusal
when the probe could no longer be advanced. The casing was then retracted 2 ft and a ground­
water sample was collected.

The ground-water samples were analyzed for TCL-VOC, TCL-SVOC, pesticides (Method ­
OLM03.2), and dissolved (filtered) TAL-metals (Method ILM04).

1.4.3 Seep Sampling

On 15 October 1998, a sample was collected from the ground-water seep identified at the shore
of Allen Harbor adjacent to the east side of Building E-l 07 (Figure 1-3). The grab sample was
collected at the time of the lowest tide. The seep sample was analyzed for TCL-VOC, TCL­
SVOC, pesticides (Method -OLM03.2) and dissolved (field-filtered) TAL-metals (Method
ILM04.0).
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This chapter outlines the procedures used at Study Area 16 for sampling subsurface soil, ground
water, and the surface water seep during the Phase II EBS Follow-On Addendum II
Investigation. Work was conducted in accordance with the Phase II EBS Follow-on
Investigation Work Plan Addendum II (EA 1998c). Table 2-1 presents a summary of the sample
locations, the number of samples collected, the analytical parameters, the analytical methods, and
the Quality Assurance/Quality Control (QA/QC) samples collected.

The field procedures for previous phases were presented in the Phase II EBS Work Plan (EA
1995b) and the Phase II EBS Follow-On Investigation Work Plan (EA 1997).

2.1 GROUND-WATER SAMPLE COLLECTION

Ground-water samples were collected using hydraulically-driven sampling equipment (geoprobe)
in accordance with the procedures outlined in the Phase II EBS Follow-On Investigation Work
Plan Addendum II (EA 1998c).

2.2 SUBSURFACE SOIL SAMPLE COLLECTION

Subsurface soil samples were collected using a hydraulically-driven, soil sampling apparatus in
accordance with the procedures outlined in the Phase II EBS Follow-On Investigation Work Plan
Addendum II (EA 1998c).

2.3 SEEP SAMPLE COLLECTION

A sample from the seep at the edge ofAllen Harbor was collected in accordance with the
procedures outlined in the Phase II EBS Follow-On Investigation Work Plan Addendum II (EA
1998c).

2.4 SAMPLE PACKAGING AND SHIPPING, DESIGNATION AND LABELING

Sample packaging, handling, custody, and shipping procedures were conducted in accordance
with the procedures outlined in the Phase II EBS Work Plan (EA 1995b).

2.5 SAMPLE DOCUMENTATION

Sample documentation procedures were conducted in accordance with the procedures outlined in
the Phase II EBS Work Plan (EA 1995b).

2.6 QUALITY ASSURANCE/QUALITY CONTROL

Laboratory and field QA/QC procedures were conducted in accordance with the Phase II EBS
Work Plan Addendum II Quality Assurance Project Plan (QAPP) (EA 1998c).
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Chain-of-custody forms were completed in accordance with the procedures outlined in the Phase
II EBS Work Plan (EA 1995b).

2.8 DECONTAMINATION PROCEDURES

Decontamination cleaning of the sampling equipment was conducted in accordance with the
procedures outlined in the Phase II EBS Work Plan (EA 1995b), except that isopropyl alcohol
was used in place ofmethanol.

2.9 WASTE HANDLING PROCEDURES

Waste handling was conducted in accordance with the procedures outlined in the Phase II EBS
Work Plan (EA 1995b).

2.10 WASTE TESTING AND DISPOSAL

Investigative-Derived Waste (lDW) testing and disposal was conducted in accordance with
RIDEM, Division of Site Remediation Policy Memo 95-01. IDW was characterized for final
disposal using the sampling results from this investigation. IDW disposal was coordinated with
that from the Phase II EBS Review Item 21 Site Investigation. IDW was removed by General
Chemical Corporation in March 1999.

2.11 SURVEYING

The sampling locations within Study Area 16 were surveyed by a State ofRhode Island
registered surveyor. The locations and elevations of the sampling points established during the
Phase II EBS and Phase II EBS Follow-On Investigations (including soil borings, geoprobe soil
and ground-water locations, and surface soil locations) were surveyed with respect to NAVD 29
and NAVD 27 datum locations in conjunction with the Rhode Island Plane Coordinate System
(Appendix C-2)1.

2.12 DATA INTERPRETATION

This section presents the type of field and laboratory analytical data collected, the screening
criteria used to evaluate these data, and the data validation procedures that were employed.

1 The correct survey data are presented in Appendix C-2. However, the aerial photos presented in this report are
not available with an accurate match to the coordinate system used by the surveyors. Therefore, sample locations
depicted in those figures were plotted based on the best available knowledge of the field work performed.
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Field screening conducted during the Phase II EBS Follow-On Addendum II Investigation
included HNulPID monitoring, in accordance with the Health and Safety Plan, and jar headspace
screening of soil.

2.12.2 Laboratory Analyses

Table 2-1 presents a summary of the number of samples collected, the analytical parameters, and
the analytical methods used at Study Area 16. The number of field samples and required
laboratory analyses were selected with the concurrence of the BCT, as presented in the Final
Phase II EBS Follow-On Investigation Addendum II Work Plan (EA 1998c).

Surface and subsurface soil samples were collected and analyzed for TPH (Method 418.1), TPH­
GRO (Method 801SM), TCL-VOC, TCL-SVOC, pesticidesIPCB (Method OLM03.2), and TAL­
metals (Method ILM04.0). Approximately 20% of the samples were also analyzed for TPH­
GRO by modified Method 8015. Ground-water samples were analyzed for TCL-VOC, TCL­
SY~C, pesticides (Method OLM03.2), and dissolved (filtered) TAL-metals (Method ILM04.0).

2.12.3 Screening Criteria for Data Analysis

The data collected at Study Area 16 from the previous investigations (Phase II EBS and Phase II
EBS Follow-On investigation) and the recent Phase II EBS Follow-On Addendum II
Investigation were evaluated with respect to selected regulatory guidance criteria and state
cleanup criteria The purpose of the screening was to qualitatively assess potential risks to
human health and to evaluate the need for further response action (or no further action) at the
EBS Review Item areas. The review items were being assessed for suitability for lease or
transfer.

One challenge in summarizing the data sets from the various investigations is that screening
criteria changed over the period during which evaluations were performed. In 1995, when the
Phase II EBS work plan was approved by EPAlRIDEM, a set of screening criteria were selected
that included RIDEM Remediation Regulation criteria and objectives, EPA Region III Risk
Based Criteria (RBC) and EPA Generic Soil Screening Levels (SSL) for Transfer to Ground
Water. Also, at the request of RlDEM, values for TPH quantified in different ways (as gasoline,
as diesel, and as hydraulic fluid) were summed to present a total TPH value. This sum, which
was not quantitatively accurate because the diesel and hydraulic ranges overlap significantly on
the analytical chromatogram, presented a conservative, qualitative value that was compared to
RIDEM cleanup criteria for TPH.

In 1996, the RIDEM Remediation Regulations changed. Direct Soil Exposure Criteria,
Leachability criteria, and Ground-Water Objectives changed for some analytes, including TPH.
Therefore, in subsequent EBS reports, the BeT requested that the new RIDEM criteria be
applied, and that EPA Region IX RBC be used for screening criteria. Also during subsequent
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investigations, the Navy did not quantify TPH in both the overlapping diesel and hydraulic
ranges and, therefore, did not present the qualitative "total TPH" value.

The screening criteria used to evaluate the data in this report are presented in Tables 2-2 through
2-6. The criteria used are summarized in the following table:

TYPE SCREENING CRITERIA USED
Federal • EPA Region IX Preliminary Remediation Goals for residential and industrial soil [Risk-Based

Criteria (RBC)]

• EPA Generic Soil Screening Levels (SSL) for migration to ground water based on
Dilution/Attenuation Factors (DAF) of I and 20 from the EPA Soil Screening Guidance,
Technical Background Document dated May J996.

• Safe Drinking Water Act (SDWA) Maximum Contaminant Levels (MCL).

• Ambient Water Quality Criteria (AWQC).
State • RlDEM Division of Site Remediation Residential and Industrial/Commercial Direct Soil

Exposure Criteria from the Final Remediation Regulations (DEM-DSR-OJ-93) as amended
August 1996 (effective 4 September 1996).

• RlDEM Division of Site Remediation Class GB Leachability Criteria (RlDEM 1996) from the
Final Remediation Regulations (DEM-DRS-OJ-93) as amended August 1996 (effective 4
September J996).

• RlDEM Division of Site Remediation Class GB Ground-Water Objectives (RlDEM 1996)
from the Final Remediation Regulations (DEM-DSR-O1-93) as amended August 1996
(effective 4 September 1996).

Site-Specific • NCBC Davisville background data for metals in surface soil (TRe 1994).

Study Area 16 is located in a "GR" ground-water area. RIDEM has classified ground water at
NCBC Davisville as "GA", "GAA", "GAA-NA", or "GB." Ground-water resources classified as
"GAO' or "GAA" are those which are assumed by RIDEM to not require treatment prior to
drinking. Non-attainment (e.g., "GAA-NA") areas are those areas that have known or presumed
pollutant concentrations greater than the ground-water quality standards for the applicable
classification. Ground-water resources classified as "GB" are those which are assumed by
RIDEM to require treatment prior to drinking.

The Study Area 16 data were evaluated with respect to the screening criteria as follows:

• Ground Water - Analytical data from ground-water samples were compared with the RIDEM
GB Ground-Water Objectives. Although ground water beneath Study Area 16 is unlikely to
be used as a drinking water supply, the ground-water sample data were also compared to
Federal drinking water MCL.

• Seep Water - Analytical data from the seep sample collected at the Allen Harbor shoreline
were compared to the chronic/marine AWQC.

• Soil for Direct Exposure - Analytical data from soil samples were compared to RlDEM
Residential and Industrial/Commercial Direct Soil Exposure Criteria, or the EPA Residential
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• and Industrial RBC if a RIDEM Direct Soil Exposure Criterion was not available for a <

specific analyte.

• Soil for Leachability to Ground Water- The soil data were also compared to the RIDEM
Class GB Leachability criteria, or the EPA Generic SSL for Transfer to Ground Water if
RIDEM criteria were not available for a given analyte (e.g., SVOC, inorganics). For the SSL
evaluations, both the DAF-l and the DAF-20 criteria were considered; however, the DAF-20
criteria are considered to be more appropriate for the conditions at Study Area 16. EPA's
Generic SSL were derived using default values in standardized equations. DAF-20 criteria
account for the natural processes that reduce chemical constituent concentrations in the
subsurface. DAF-1 criteria assume no dilution or attenuation between the source and a
receptor well. DAF-l values can be appropriate for sites where little or no dilution or
attenuation of soil leachate concentrations is expected (e.g., sites with shallow water tables,
fractured media, karst topography, or source size greater than 30 acres). Therefore, the DAF­
20 values are more appropriate for Study Area 16 given the GB ground-water classification,
the silty soils, and the lack of ground-water receptors. Although DAF-l criteria,were
considered in the text for completeness, recommendations for further action were not based
on these criteria. Finally, if the concentration of an inorganic constituent exceeded any of
these criteria, then the concentration was also compared to NCBC Davisville background
values for surface soil (subsurface soil background data are not available).

• 2.12.4 Data Validation

Third-party validation of the EA Laboratory ground-water and soil sample results for the Phase II
EBS Follow-on Investigation Addendum II samples (Fall 1998) was performed by a qualified
subcontractor to EA. Data validation summaries are presented in Appendix H of the EBS
Report. Data validation was performed in accordance with EPA Region I guidance (EPA 1988,
1989). The data was validated using the older EPA guidelines to maintain consistency with
previous investigative data at the site. Validation of soil and ground-water data collected during
Summer 1997 is presented in the Phase II EBS Follow-On Investigation Report (EA 1998b).

•
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This chapter describes the local and regional physical characteristics of Study Area 16.
Descriptions of subsurface physical features at Study Area 16 are based upon the field
investigations, including soil borings and geoprobe installations. A description of the regional
geologic and hydrogeologic setting is provided, along with specific characteristics pertaining to
Study Area 16.

3.1 PHYSIOGRAPHY

NCBC Davisville is located on the Seaboard Lowland coastal belt of the New England
physiographic province (Fenneman 1938), and within the Narragansett Basin of metamorphosed
sedimentary rocks of Pennsylvanian age. The surface topography near NCBC Davisville (from
Quonset Point to a point approximately five miles west of Quonset Point) exhibits over 150 ft of
relief in a series of north-south trending valleys and ridges (Williams 1964). These valleys were
developed by river and stream erosion and deepened by glacial activity. Surface drainage is not
well developed, and swamps and marshes are extensive. Streams are small and, in most places,
bordered by swamps.

Nearly all the surficial deposits are of glacial origin deposited during the Wisconsin Glacial
Stage. The glacial deposits record a single invasion of the ice sheet and are only slightly
modified by post-glacial weathering and erosion (Schafer 1961). Portions of the land surface at
NCBC Davisville have undergone significant modification, e.g., hills were leveled and
depressions filled in, as part of the original construction of the base as well as during military
training operations

The topography at Study Area 16 has a gradual slope from the south down to sea level at the
Allen Harbor shoreline. In the past, the site was extensively bulldozed, but now has a thick
vegetative cover of shrubs and grasses. No freshwater w,etlands are locatee!. in Study Area 16. A
partially paved access road encircles the immediate area. A small paved area is located within
the site as well as a wooden bermed structure and an earth ramp structure (Figure 1-2).

3.2 CLIMATE CHARACTERIZATION

Given the coastal proximity ofNCBC Davisville, weather patterns are continuously modified by
the dynamic effects of the Narragansett Bay and the Atlantic Ocean. The average annual wind
speed over the area is 10.6 miles per hour (mph) with a prevailing southwesterly direction. In the
winter, the average temperature is 30°F and average daily minimum temperature is 20°F. In the
summer, the average temperature is 70°F and average daily maximum is 80°F.

The average annual precipitation for the area is 45.32 in., as measured for the period of 1951
through 1980. Historically, June has been the driest month with an average of2.79 in. of
precipitation, whereas December, averaging 4.47 in., has been the wettest.
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The State of Rhode Island is divided into five drainage basins: the Narragansett Bay Basin, the
Pawtucket River Basin, the Rhode Island Coastal Basin, the Thames River Basin, and the
Massachusetts Coastal Basin. NCBC Davisville lies within the Narragansett Bay Basin, the
largest and most hydrogeologically significant basin in the state. The Narragansett Bay Basin
covers approximately two-thirds of the state and includes a system of waterways that discharge
into the Atlantic Ocean between Point Judith and Sakonnet Point. The Narragansett Bay Basin
includes Narragansett Bay and its entire shoreline, the drainage system of three major rivers
(Taunton, Blackstone, and Pawtuxet), and a number of small rivers and streams that drain into
Narragansett Bay (USDA 1981). Within each drainage basin, smaller sub-basins may be defined
based on significant streams, tributaries, and reservoirs.

Rhode Island's abundant precipitation, numerous perennial streams, lakes, and reservoirs provide
a significant surface supply of fresh water for the states' industry and domestic consumption.
Additionally, three primary aquifers provide fresh ground water for the state. In 1985, the total
freshwater withdrawals in Rhode Island were 147 million gallons per day. Of this,
approximately 69% was for domestic and commercial use, 27% was for industrial and mining
use, and 4% was for agricultural use. 81.5% of the fresh water was obtained from surface water
sources and the remaining 18.5% was from ground water. The Scituate Reservoir in Providence
County accounts for more than 80% of the reservoir storage capacity in Rhode Island.
Approximately 76% of the State's population receives its drinking water from the Rhode Island
reservoir system. Approximately 24% obtain potable water from public supply wells (USGS
1989). There are also an unknown number of private residential water supply wells.

The quality of Rhode Island's surface water is affected primarily by land use and commercial
factors such as urban runoff, point-source discharge, and municipal/industrial wastewater
discharge (USGS 1993). In sparsely populated areas, stream water quality is affected mainly by
impurities in precipitation and by constituents released from the soil and rock. Because the
bedrock, glacial deposits, and soil in Rhode Island are composed largely of insoluble silica
minerals, concentrations of dissolved inorganic constituents are low. Surface water in Rhode
Island is soft [hardness less than 60 milligrams per liter (mgIL) ofcalcium carbonate] and
slightly acidic (pH values less than 7).

33.2 Local Surface Water

No surface water bodies or wetlands are present at Study Area 16. Allen Harbor is located
adjacent to Study Area 16 to the north/northeast. Overland runoff at Study Area 16 drains to
Allen Harbor, which has tidal exchanges along with Narragansett Bay.
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NCBC Davisville is located within the Narragansett Basin, a complex structural syncline
approximately 12 miles wide and with up to 12,000 ft of accumulated sediment deposited within
this feature. The Narragansett BasinOs western limit is approximately three miles west of
NCBC Davisville, and its eastern edge is close to Fall River, Massachusetts. Each of the NCBC
Davisville sites, with the exception of Camp Fogarty, overlie a portion of the Narragansett Basin.
The bedrock is overlain by various glacial deposits up to 200 ft thick that' have left the basin
relatively flat compared to the surrounding areas (Schafer 1961). According to Williams (1964)
and USDA (1981), the principal bedrock unit in the vicinity ofNCBC Davisville is the
Pennsylvanian age undifferentiated Rhode Island Formation. The original sedimentary rocks
were fine- to coarse-grained sandstone and shale. Throughout the Rhode Island Formation, these
sedimentary rocks have been metamorphosed into various types of meta-sandstone (quartzite),
phyllite, gneiss, and schist. The amount of metamorphism increases from north to south across
the formation. The color of the rock varies from light to dark gray, and greenish. The Rhode
Island Formation is further characterized by cross-bedding and irregular, discontinuous beds. In
the vicinity ofNCBC Davisville, the depth to bedrock ranges from approximately 30 ft above
ground surface to nearly 100 ft bgs.

The unconsolidated Quaternary sediments overlying bedrock were deposited by glacial activity
during the Pleistocene epoch. The final deposition of glacial material occurred during the
Wisconsin glacial stage 10,000 to 12,000 years ago. As the glacier front melted and receded,
unconsolidated till, glacio-fluvial and glacio-lacustrine sediments were deposited. Till, a dense,
non-stratified, heterogeneous mixture of sand, silt, clay, and gravel, was emplaced on top of
bedrock as the advancing glaciers scraped, ground, crushed, and then deposited the material
passively on bedrock as ablation till.

As streams of melt water flowed from the retreating glaciers, sediment from the melting ice was
entrained, transported downstream, and deposited as well-sorted sand or gravel (glacio-fluvial
deposits). Fine-grained silt and clay were transported by the streams into glacial lakes, where
they were settled on the lake bottom (glacio-lacustrine deposits). The thickness of the glacial
deposits is quite variable, although generally thin. They range from less than lOft in thickness at
the higher elevations (nonexistent where bedrock is exposed) to more than 100 ft thickness in
portions of the bedrock valleys (Rosenshein et al. 1968).

3.4.2 Site Geology

The results of the field investigations and previous investigations sho\\{ that the shallow
subsurface geology at the site is characterized by unconsolidated fine-grained sedimentary
deposits. Figure 3-1 shows locations of cross sections A-A' and B-B'. Figures 3-2 and 3-3
depict Geologic Cross-Sections A-A' and B-B', respectively, which present the interpreted
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generalized distribution and thickness of the shallow geological units identified at the site. Cross
Section A-A' extends from the west (28-SB-OIB) to the east (28-GW-08). Cross Section B-B'
extends from the southwest (28-SB-16) to the northeast (28-GW-07), approximately along the
interpreted direction of ground-water flow at the site. Soil boring logs for Review Item 28 are
presented in: Appendix A-I (EBS Phase II); Appendix B-1 (EBS Phase II Follow-On); and
Appendix C-l (EBS Phase II Follow-On Addendum II).

In general, the unconsolidated sedimentary deposits consist ofthe following (from shallow to
deep):

• Silt to medium sand unit - This upper unit consists of a brown to dark gray silt to medium
sand with minor amounts of gravel noted in several locations. The unit appears to consist of
fill material placed during past construction activities.

• Fine to medium sand unit - This unit consists of a tan to dark brown to gray fine to medium
sand containing local deposits of silt and/or gravel. Refuse material was noted in several
borings in this layer that also may have been placed as part of past construction activities.

• Medium to coarse gravelly sand or peat unit - A medium to coarse gravelly sand unit was
identified in the southern to central portion of the site and may represent native material.
Further to the north, a variation of the fust two units are underlain by an approximate 2 ft
thick unit of organic material interpreted to be a layer of peat and part of the native material
at the site. This layer may represent the original surface of the site prior to Naval
construction activities. The peat unit is generally found from 28-SB-14 to 28-GW-07.

• Silt unit - In the northern portion of the site, a layer of black to dark gray silt to very fine
sand with a minimum thickness of2 ft is present below the peat layer.

• Very fine to fme sand - This unit in the northern portion of the site consists of gray to olive .
gray very fine to fine sand with local deposits of silt to coarse sand.

• Silt with trace clay - Beneath the medium to coarse gravelly sand in the central portion of the
site lies a unit of black silt with trace clay, which is approximately 6 ft thick at 28-5B-14 to
28-SB-15.

• Coarse sand with gravel - At soil boring 28-SB-14, which was the deepest soil boring during
this investigation, a 3 ft thick layer of brown coarse sand with coarse gravel was observed
beneath the black silt with trace clay. This unit is at a depth of approximately 32 ft bgs.

• Black silt to medium sand - A layer of black silt to medium sand with minor coarse
gravel/cobbles was observed beneath the coarse sand with gravel unit at 28-SB-14. This unit
extends from approximately 35 ft bgs to the bottom of the soil boring at 44 ft bgs.

No geologic information was obtained below the fine to medium sand unit in the northern
portion of the site (Figure 3-3). Refusal was encountered in the northern portion of the site at
depths of 29 to 46 ft bgs.
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Ground water in Rhode Island is present in two general types of aquifers: unconsolidated
Pleistocene glacial deposits and consolidated Paleozoic bedrock. The ground water within the
glacial deposits is divided into two general hydrologic units; the stratified drift unit (glacio­
fluvial deposits) and the till unit. The stratified drift unit consists of interbedded lenses of gravel,
sand and silt. The till unit consists of boulders, gravel, sand, silt and clay. Both aquifers
constitute important water resources for the state. Most domestic wells in Rhode Island obtain
water from the bedrock aquifer (USGS 1988).

The quality of gro~nd water in most of Rhode Island is suitable for human consumption with
little or no treatment. Typically, the ground water has total dissolved solids concentrations less
than 200 mg/L, is soft (hardness less than 60 mgIL of calcium carbonate), is slightly acidic (pH
5.5 to 7.0), and has a temperature of 10 to 12°C. The percentage of the State's land with non­
potable ground water is relatively small. Although many areas have measurable degradation of
water quality, the amount of degradation has not impaired the water quality for human
consumption and other major uses. Because the ground water occurs mostly under unconfined
conditions with a depth to water less than 20 ft bgs, the ground water in Rhode Island is often
vulnerable to contamination and quality degradation (USGS 1988).

3.5.2 Local Hydrogeology

NCBC Davisville lies within the Hunt River and Coastal drainage basins with all stream and
river flow eventually discharging into Narragansett Bay. During most.ofthe year, a part of the
stream flow consists of water discharged from retention storage in natural and constructed
impoundments. The remaining flow is from direct runoff of precipitation and from base flow
runoff consisting largely of ground-water discharge.

As interpreted from water level measurements collected during a Basewide Ground-Water Study,
the ground-water flow direction in this portion of Zone 3 is northeast toward Allen Harbor (Stone
& Webster 1995). Based on water level data collected from piezometers during that study, the
depth to ground water is approximately 10 to 11 ft bgs near 28-SB-16 (based on data from
piezometer PGU-Z4-13) and approximately 5 to 6 ft bgs near 28-SB-20 (based on data from
piezometer PGU-Z3-09). Depth to the water table continues to decrease further to the north until
reaching Allen Harbor.

RIDEM has classified ground-water at this location as "GB" (assumed by RlDEM to require
treatment prior to drinking).
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This chapter presents the results of the investigations conducted at Study Area 16. As outlined in
Section 2.12.3, the key screening criteria used to evaluate the data in this chapter are the RlDEM
Residential Direct Soil Exposure Criteria, the RIDEM Industrial/Commercial Direct Soil
Exposure Criteria, the RIDEM GB Leachability Criteria, the Federal MCL, and the Federal
marine chronic AWQC because constituent concentrations above these criteria may drive
regulatory actions. The EPA Region IX RBC and SSL DAF 20 were used if there were no
RlDEM criterion for a given analyte.

4.1 PREVIOUS INVESTIGATIONS

4.1.1 Soil Removal Action

In 1992, Halliburton NUS completed a soil removal action in a spill area around the upended
creosote dip tank. The removal action included four phases and was intended to remove soil
containing elevated concentrations of PAH. During the first three phases of the removal action,
PAH were detected in soil down to approximately 4 ft bgs. The final phase consisted of the
excavation of a PAH "hot spot" in soil (not considered to be part of the release) located in the
area of the upended tank. At that time, a "hot spot" was defined as soil boring sample
concentrations that exceeded job-specific RCRA Media Cleanup Standards, based on a
residential usage scenario. The conclusion of the Halliburton NUS report was that, although
some PAH remained, the associated human health risk under a residential usage scenario
(1.3xlO's) was within EPA's acceptable target risk range (10-4 to 10.6).

4.1.2 Phase II EBS Investigation

In Spring/Summer 1996, during the Phase II EBS (EA 1998a), soil borings 28-SB-OIA through­
OlD (Figure 1-3) were installed in the northwest portion of the site investigated previously by
Halliburton NUS. Soil samples were collected from 0 to 2 ft bgs and from 2 to 4 ft bgs at each
location and were analyzed for PAH. The PAH detected in samples from the Phase II EBS
Investigation are summarized in Table 4-1.

The evaluation of the resulting data during the Phase II EBS confirmed the presence oflow
concentrations of PAH in soil. In particular, the concentration of benzo(a)pyrene (1,400 J ,uglkg)
in surface soil sample 28-SB-OIB exceeded the RIDEM Industrial/Commercial Direct Soil
Exposure Criterion (800 ,ug/kg).

Evaluation of these data in accordance with the procedure outlined in Section 2.13.3 of this
Comprehensive Report/SASE indicates that 1 of4 surface soil samples and 2 of4 subsurface soil
samples contained benzo(a)pyrene above the RlDEM Industrial Direct Soil Exposure Criterion

of 800 ,uglkg. Although no RIDEM GB Leachability Criteria are available for PAH,

benzo(a)anthracene (2,700 J ,ug/kg) exceeded the OAF 20 criterion (2,000 mg/kg) in 28-SB-01D-
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2-4 (duplicate sample only). OAF I criteria were exceeded by benzo(a)anthracene (5 of 8
samples), benzo(b)tluoranthene (5 of8 samples), benzo(a)pyrene (3 of8 samples), indeno(l,2,3­
cd)pyrene (I of 8 samples), and dibenzo(a,h)anthracene (3 of 8 samples). RIDEM Residential
Direct Soil Exposure Criteria were exceeded by benzo(a)anthracene (3 of8 samples), chrysene (4
of8 samples), benzo(b)tluoranthene (3 of8 samples), benzo(k)f1uoranthene (1 of8 samples),
benzo(a)pyrene (3 of 8 samples), and indeno(l,2,3-cd)pyrene (I of 8 samples),
dibenzo(a,h)anthracene (I of 8 samples), and benzo(g,h,i)perylene (2 of 8 samples).

For Phase II EBS Review Item 85, EA installed two soil borings with continuous split barrels in
the approximate location of the former tank on the southwest side of Building E-I 07, where
previously elevated total VOC readings had been obtained by NUS. The 0 to 2-ft and 2 to 4-ft
intervals from EBS-85-SB-I and the 2 to 4-ft and 8 to 10-ft intervals from EBS-85-SB-02 were
submitted to the laboratory for TCL VOC analyses. Acetone (non-detect to 63 ,ug/kg), 2­

butanone (52-99,ug/kg ), and toluene (non-detect to 36 ,ug/kg) were detected in the four soil
samples collected for the investigation of this Review Item. The concentrations of acetone (63
,ug/kg) and toluene (36 ,ug/kg) in sample EBS 85-SB-0 I (0-2 ft) were below the RIDEM
Residential and Industrial/Commercial Direct Soil Exposure Criteria. VOC concentrations were
also below EPA and RIDEM soil leachability criteria. No further action was recommended for
EBS Review Item 85.

4.1.3 Phase II EBS Follow-On Investigation

During Summer 1997, the Phase II EBS Follow-On Investigation (EA 1998b) included a review
of low altitude oblique angle aerial photographs, installation of soil borings and test pits in the
creosote dip tank area and the alleged FFTA, a magnetometer survey to assess whether USTs
were still present in the ground west of and adjacent to Building E-I 07, test pit excavations to
investigate the magnetic anomalies, and ground-water sampling at the FFTA.

The analytes detected in samples from the Phase II EBS Follow-On Investigation are
summarized in Table 4-2. These data were compared to federal and state criteria (as outlined in
Section 2.13.2) and are summarized below.

Ground-Water
• VOC were not detected in the ground-water sample (28-GW-OIA) or duplicate (28-GW-OIA­

duplicate) at the suspected FFTA. The concentration ofbis(2-ethylhexyl)phthalate (the only
SVOC detected) was below the Federal MCL as well as the RIOEM Class GB ground-water
criterion.

\ Surface Soil Samples (0 to 2 ft bgs)

• Constituent concentrations in surface soil samples were below RIOEM's Commercial/
Industrial Direct Soil Exposure Criteria, the RIOEM Class GB Leachability Criteria, and the
OAF 20 criteria.
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• TPH concentrations in five surface soil samples (28-SB-06, -07, -08, -09, and -II) exceeded
the respective RIDEM Residential Direct Soil Exposure Criterion.

• Concentrations of various VOC and SVOC in samples 28-SS-01, 28-SB-03, 28-SB-04, 28­
SB-05, 28-SB-06, 28-SB-07 (and duplicate), 28-SB-08 (duplicate only), and 28-SB-14
exceeded the OAF 1 criteria. This included acetone, methylene chloride, carbazole,
benzo(a)anthracene, benzo(b)f1uoranthene, and dibenzo(a,h)anthracene.

Subsurface Soil Samples (greater than 2 ft bgs)

• Concentrations of acetone exceeded the OAF-l criterion in 5 of 16 subsurface soil samples.
In sample 28-SB-06-8-1O, acetone also exceeded the OAF-20 criterion.

• Otherwise, only 28-SB-08-2-4 contained constituents above any screening criteria. In 28­
SB-08-2-4, OAF-l were exceeded by concentrations ofbenzo(a)anthracene (200 J ,ug/kg) and
benzo(b)f1uoranthene (240 J ,ug/kg). In addition, TPH exceeded the RIDEM Residential
Direct Soil Exposure Criterion (500 mg/kg) in 28-SB-08-2-4 (810 mg/kg).

• No constituents exceeded the RlOEM Industrial Direct Soil Exposure Criteria.

4.2 PHASE II ERS FOLLOW-ON ADDENDUM II

As described in Section 1.4, the objectives of the Phase II EBS Follow-On Investigation Work
Plan Addendum II (EA 1998c) were addressed by collecting four subsurface soil samples, one
surface soil sample, sixteen ground-water samples from eight locations, and one sample of a seep
on the shore ofAllen Harbor in the area of Building E-l 07. Samples were collected during
FallfWinter 1998.

4.2.1 Soil

A summary ofdetected analytes in the soil samples collected at Study Area 16 during the Phase
II EBS Follow-On Addendum II investigation is presented in Table 4-3. These data were
compared to federal and state criteria (as outlined in Section 2.13.2) and are summarized below.

Surface Soil

• Various inorganics and SVOC were detected in the one surface soil sample (28-SS-21).
VOC, pesticides, and PCB were not detected in the surface soil sample.

• No analytes detected in the surface soil sample exceeded RIDEM Industrial/Commercial
Direct Soil Exposure or OAF 20 Criteria.

• Only chromium (5.5 mg/kg), nickel (7.3 mg/kg), and arsenic (2.2 mg/kg) exceeded the DAF
I criteria (2, 7, and I mg/kg, respectively). Nickel only slightly exceeded the criterion and,
although the analysis was for total chromium, the DAF 1 criterion pertains to chromium VI
only. The concentrations of chromium and arsenic were within the NCBC background levels
for surface soil (ND to 9.6 mg/kg and 0.59 to 8.1 mg/kg, respectively). The detected
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concentration of nickel slightly exceeded the NCBC background range for surface soil (ND
to 5 mg/kg). The detected concentrations of SVOC did not exceed DAF 1 criteria.

• Only arsenic (2.2 mg/kg) slightly exceeded its RIDEM Residential Direct Soil Exposure
Criterion (1.7 mgikg); however, the concentration of arsenic was within NCBC background
levels for surface soil. The detected concentrations of SVOC did not exceed RIDEM
Residential Direct Soil Exposure Criteria.

Subsurface Soil

• Various inorganics (4 of 4 samples), VOC (1 of 4 samples), and TPH (1 of 4 samples) were
detected in subsurface soil samples. SVOC, pesticides, and PCB were not detected in the
subsurface soil samples. Of the VOC analyses, only a low concentration of acetone (20
,ug/kg) was detected in one sample (28-SB-18-1 0-12).

• No analytes detected in subsurface soil samples exceeded RIDEM Industrial/Commercial
Direct Soil Exposure Criteria.

• Only antimony in 28-SB-20-8-1O (6.4 J mg/kg) exceeded its DAF 20 criterion (5 mg/kg).

• Antimony (1 of 4 samples), arsenic (4 of 4 samples), barium (1 of 4 samples), cadmium (I of
4 samples), chromium (4 of 4 samples), and nickel (3 of 4 samples) exceeded the DAF 1
criteria. Except for arsenic, these analytes also exceeded NCBC Davisville background
concentration ranges for surface soil in one or more samples (subsurface background
concentrations have not been determined). Although the analysis was for total chromium, the
DAF 1 criterion pertains to chromium VI only. The detected concentrations ofVOC and
TPH did not exceed DAF 1 criteria.

• Arsenic (3 of 4 samples), beryllium (2 of4 samples), and lead (1 of4 samples) exceeded their
respective RlDEM Residential Direct Soil Exposure Criteria. Of these detected
concentrations, only lead (339 mg/kg) in 28-SB-20-8-1 0 exceeded NCBC Davisville
background concentration ranges for surface soil (53.8 mg/kg). The detected concentrations
ofVOC and TPH did not exceed RJDEM Residential Direct Soil Exposure Criteria.

4.2.2 Ground Water and Seep Water

A summary of detected analytes in the ground-water and seep samples collected at Study Area 16
during the Phase II EBS Follow-On Addendum II investigation is presented in Table 4-4. These
data were compared to federal and state criteria (as outlined in Section 2.13.2) and are
summarized below.

Seep

• Various inorganics, SVOC, and pesticides were detected in the seep sample. VOC were not
detected in the seep sample.

• Lead (29.3 ,ug/L), dieldrin (0.2 ,ug/L), endrin (0.0039 J t-Lg!L), heptachlor epoxide (0.2 J
t-Lg!L), and phenanthrene (7 t-Lg/L) exceeded the marine chronic AWQC.

•
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Ground Water

• Various VOC (13 of 16 samples), SVOC (4 of 16 samples), pesticides (8 of]6 samples), and
inorganics (16 of 16 samples) were detected in ground-water samples.

• The detected concentration oftrichloroethene (TCE) (570 J ,ug/L) only slightly exceeded the
RIDEM GB Ground-Water criteria (540 ,ug/L) in only 1 of 16 samples.

• TCE and vinyl chloride concentrations exceeded MCL in 4 of 16 samples and 5 of 16
samples, respectively. TCE concentrations ranged from non-detect to 570,ug/L (as compared
to an MCL of 5 ,ug/L). Vinyl chloride concentrations ranged from non-detect to 10 ,ug/L (as
compared to an MCL of2 ,ug/L).
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This SASE report summarizes the findings of four Navy investigations conducted at IR Program
Study Area 16, which has been designated the Creosote Dip Tank and Fire Fighting Training
Area. In 1992, Halliburton NUS conducted a removal action at an upended tank in an area where
creosote dipping reportedly took place. The Study Area was expanded and further investigated
by EA as part of the EBS program in the Phase II EBS, Phase II EBS Follow-On, and Phase II
EBS Follow-On Addendum II investigations. Data were compared to risk-based and regulatory
screening criteria to determine whether the property could be approved for unrestricted
residential or commercial/industrial use. Based on the findings of these studies, EA recommends
that the Navy conduct a Remedial Investigation to further assess CVOCs in site ground water.

5.1 ~ CONCLUSIONS

Figures 5-1 through 5-5 summarize the chemical constituents detected in soil, ground-water, and
seep samples at concentrations that exceed the key screening criteria, as outlined in Section
2.12.3. The key screening criteria used to summarize the results are the RIDEM Residential
Direct Soil Exposure Criteria, the RIDEM Industrial/Commercial Direct Soil Exposure Criteria,
the RIDEM GB Leachability Criteria, and the Federal MCL and AWQC because constituent
concentrations above these criteria may drive regulatory actions. The EPA Region IX RBC and
SSL DAF-20 criteria were used if there was not a RIDEM criterion for a given analyte. Figures
5-1 through 5-5 include data from the Phase II EBS, Phase II EBS Follow-On, and Phase II EBS
Follow-On Addendum II investigations.

5.1.1 Soil

• As shown in Figure 5-1, various SY~C (primarily PAR) and inorganic constituents (arsenic,
lead, and beryllium) were detected in soil samples at concentrations exceeding the RIDEM
Residential Direct Soil Exposure Criteria or EPA Region IX Residential RBC. The PAH
were detected in soil at the original Creosote Dip Tank Area. The inorganics were detected
in four samples located throughout the site.

• As shown in Figure 5-2, only one constituent [benzo(a)pyrene - maximum concentration of
2,700 ug/kg] detected in soil samples exceeded the RIDEM Industrial/Commercial Direct
Soil Exposure Criteria or EPA Region IX Industrial RBC at Study Area 16. The elevated
concentrations ofbenzo(a)pyrene were detected at two locations (28-SB-OIA and 28-SB­
010) within the original Creosote Dip Tank Area.

• As shown in Figure 5-3, three constituents detected in soil samples exceeded the RIDEM GB
Leachability Criteria or SSL DAF-20 criteria at Study Area 16. This included
benzo(a)anthracene (2,700 Jug/kg) in 28-SB-OID-2-4, acetone (75,000 J ug/kg) in 28-SB­
06-8-10, and antimony (6.4 J mg/kg) in 28-SB-20-8-1 o.
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• Results from soil samples collected at locations where solid waste-type debris had been noted
in test pits or soil borings were comparable to other soil results in the study area. Significant
impact to soil from this debris was not identified.

5.1.2 Ground Water

• As shown in Figure 5-4, only TCE detected in the deep ground-water sample from 28-GW­
04 exceeded RIDEM's GB Ground-Water Objective.

• As shown in Figure 5-5, five of the eight ground-water sampling locations included within
the Phase II EBS Follow-On Addendum II Investigation contained TCE and/or vinyl chloride
concentrations above Federal MCL. Concentrations of both TCE and vinyl chloride were
highest (570 J and 10 ugIL, respectively) within the paved area suspected to be the location
of the former FFTA (at 28-GW-04). Given the variations in the elevations at which ground­
water samples were collected, however, the shape or extent of the area impacted by
chlorinated VOC cannot be determined from the available data.

5.1.3 Seep

• As shown in Figure 5-4, lead, dieldrin, endrin, heptachlor epoxide, and phenanthrene were
detected in the seep sample collected east of Building E-I 07 at concentrations above marine
chronic AWQC. Except for phenanthrene, the concentrations were higher in the seep sample
28-SP-l than in the sample from upgradient ground-water location 28-GW-07. Therefore,
the constituents detected in 28-SP-01 may be from a source other than Study Area 16 ground
water. Based on the Draft Final Marine Ecological Risk Assessment (EA 1996) for Allen
Harbor, potential offsite sources may exist including the two marinas and storm water
outfalls from nearby parking lots.

5.1.4 UST Area/Septic Tanks

• In the former UST area west and south of Building E- t 07, an extensive program of
excavation in the areas of detected magnetic anomalies uncovered no evidence of remaining
USTs.

• The two steel pontoon tanks adjacent to Building E-I 07 were cleaned and removed. TPH­
impacted soil surrounding the pontoon tanks was also removed. A total of274 tons of soil
was removed during excavation activities and the two pontoon tanks were sent offsite for
metal recycling. Final confirmatory samples in this area were below RIDEM Industrial
Direct Soil Exposure Criteria. Closure reports have been finalized for the UST area and the
pontoon tanks (FWENC 1998a, 1998b).
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EA recommends that a Remedial Investigation focused on ground water be conducted at Study
Area 16. The RI should address the following objectives.

• Characterize the hydrogeology (stratigraphy and ground-water flow conditions) at the site;

• Further evaluate the horizontal and vertical extent of the CVOCs in ground water;

• Identify the source of CVOC in ground water; and

• Evaluate risk to human health from site constituents.

Additional remedial action is not anticipated for soil, based on the low number and distribution
of exceedences of residential or commercial/industrial screening criteria. However, the available
soil data should be evaluated using a tiered, streamlined risk assessment approach to ensure
protection of human health under the most likely exposure scenarios.

An additional recommendation from EPA and the Technical Advisory Group (TAG) is to include
an evaluation of risk to the environment from site constituents. An additional recommendation
from the TAG is to include SVOC and metals to the analytical program for soil and ground-water
samples. The EPA also recommended that at least the first round of soil and ground-water
samples be analyzed for the full TCL/TAL constituents during the RI. An additional
recommendation from RIDEM is to include further assessment of the site soils in the RI.
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Table 2-1

Summary of Analytical Program
NCBC Davisville, RI

No. of TCL TCL TAL
Description Sample Matrix Locations TPH TPH-GRO VOC SVOC Pesticides PCB Metals

418.1 8015 Mod CLPOLM01.8 CLPOLM01.8 OLM03.2 OLM03.2 OLM04.0

Phase" EBS Soil (surface and subsurface) 4 8
Phase" EBS Follow-On Soil (surface and sUbsurface) 18 33 7 33 33

Ground Water 1 1 1
Phase II EBS Follow-On Addendum II Soil (surface and subsurface) 5 5 5 5 5 5 5 5

Ground Water 8 16 16 16 16
Seep 1 1 1 1 1

I Total Field Samples I 371 381 121 56 1 64 1 221 51 221

note: totals do not include QAlQC samples.



Table 2-2
Volatile Organic Compounds (VOC) Screening Criteria

NCBC Davisville, Rhode Island

RIDEM Cntena (a) EPA EPA SOil Screening GUidance Document (b) (mg/kg) EPA Region IX Screening Cntena ( c)
Direct Exposure (mg/kg) Leachability Ground-Water Objectives SDWA Generic SSL for Generic SSL for Preliminary Remedial Goals (RBG)

COMPOUNO Residential Industrial! Class GA Class GB Class GA Class GB MCL Transfers from Soil Transfers from SOil Residential Industrial
Commercial mg/kg mg/kg mg/L mg/L (mg/L) to Ground Water (DAF20) to Ground Water (DAF1) SOIl (mg/kg) SOIl (mg/kg)

Chloromethane -- -- - -- -- -- -- _. -- 12 2.6
Bromomethane 08 2900 - .- -- -- -- -- -- 68 23
Vinyl Chloride 002 3 03 -- 0002 - 0002 001 00007 0016 0035
Chloroethane - - -- - -- - - .- -- -- --
Methylene Chlonde 45 760 -- - 0005 -. 0005 0.02 0001 78 18
Acetone 7,800 10,000 -- - .. -- - 16 0.8 2100 8800
Carbon Disulfide .- -- -- -- .- .- _. 32 2 75 24
1.1-Dichloroethene 02 95 07 07 0007 0007 0007 006 0003 0037 008
1,2-Dlchloroethane 920 10,000 -- - 0005 - - 23 1 500 1700
cls-1,2-Dlchloroethene 630 10,000 17 60 007 24 007 0.4 002 31 100
trans-1,2-Dlchloroethene 1,100 10,000 33 92 01 28 01 0.7 003 78 270
1,2-Dichloroethene (mixture) -- -- -- -- -- - -- -- _. 35 120
Chloroform 12 940 -- -- -- -- 01 (J) 06 003 025 053
1,2-Dlchloroethane 09 63 0.1 2.3 -- 011 0.005 002 0001 025 055
2-Butanone (d) 10,000 10,000 -- - -- -- - -- -- 7100 27000
1,1 ,1-Tnchloroethane 540 10,000 11 160 02 31 02 2 01 1200 3000
Carbon Tetrachloride 15 44 0.4 5 0.005 0.07 0005 007 0.003 023 05
Bromodlchloromethane 10 92 -- -- -- -- 0.1 (J) 0.6 0.03 063 1.4
Dibromochloropropane (DBCP) 05 41 -- -- 00002 0002 00002 -- .- -- -
Ethylene dlbromlde (EDS) (e) 001 007 00005 -- 000005 - 000005 - .- 00049 002
Isopropyl benzene (I) 27 10,000 -- - -- -- - - - 19 62
Methyl-tert-butyl-ether (MTBE) 390 10,000 09 100 004 5 - - -- -- --
1,1,1,2-Tetrachloroethane 22 220 - -- - -- -- - -- 24 54
1.2·Dlchloropropane 19 84 01 70 0.005 3 0005 003 0001 031 068
cls·l.3-Dichloropropene (9) -- -- -- -- -- -- -- 0004 00002 025 055
trans-1 ,3-Dichloropropene (g) .- -- .- - -- -- -- 0.004 00002 025 055
Trichloroethene (TCE) 13 520 02 20 0005 054 0005 006 0003 32 7
Dlbromochloromethane (h) 76 68 .- -- -- - 01 (J) 04 002 53 23
1,1,2-Tnchloroethane 36 100 01 - 0005 -- 0005 002 00009 065 15
Benzene 25 200 02 43 0005 014 0005 0.03 0002 063 14
Bromoform 81 720 -- -- -- -- 01 UJ 08 004 56 240
4-Methyl-2-Pentanone (i) 1,200 10,000 -- -- .- -- -- -- .- 770 2800
2-Hexanone (j) - -- -- -- -- -- - - -- -- --
Tetrachloroethene (PCE) 12 110 01 42 0005 015 0005 006 0003 54 17
1,1,2,2-Tetrachloroethane 13 29 .- -- -- - - 0003 00002 045 11
Toluene 190 10,000 32 54 1 17 1 12 06 790 880
Chlorobenzene 210 10,000 32 100 01 32 - 1 0.07 65 220
Ethylbenzene 71 10,000 27 62 0.7 16 0.7 13 07 230 230
Styrene 13 190 29 64 01 22 01 4 02 680 680
Xylene (total) 110 10,000 540 - 10 -- 10 190 9 320 320

(a) RIDEM Remediation Regulations, as amended August 1996
(e) a k a 1.2-dlbromoethane reported MCL
(h) a k a chlorodlbromomethane

(b) EPA, May 1996
(f) a k.a cumene
(i) a.k a methyl Isobutyl ketone

( c) EPA Region IX, May 1998
(g) one result reported for these Isomers
(J) a.k.a. butyl methyl ketone

(d) a k a methyl ethyl ketone
SSL = SOil Screening Level
OAF =Dilution Attenuation Factor

=no criterion provided



Table 2-3
Semi-Volatile Organic Comp unda (SVOC) Scre nln9 Crit ria

NCBC Davisville, Rhode Island

RIDEM Cntena (a) EPA EPA SOil Screening GUidance Document (b) (mg/kg) EPA Region IX Screening Cntena (c)
Direct Exposure (mg/kg) leachability Ground-Water Objectives SDWA Generic S5l for Generic SSl for Preliminary Remedial Goals (RBC)

COMPOUND Residential Industriall Class GA Class GB Class GA Class GB MCl Transfers from 5011 to Transfers from SOil ReSidential Industrial
Commercial (mg/kg) (mg/kg) (mg/l) (mg/l) (mg/l) Ground Water (DAF20) to Ground Water (DAF1) 5011 (mg/kg) 5011 (mg/kg)

Phenol 6,000 10,000 .. .. .. - .. 100 5 39,000 100,000
bis{2-Chloroethyl)ether 06 52 .- .. - .- .. 00004 2.00E·05 0043 0.097
2-Chlorophenol 50 10,000 - .. .. .- - 4 0.2 91 370
1,2-Dlchlorobenzene (o-DCB) 510 tO,OOO 41 - 0.6 .. 06 17 09 700 700
1,3-Dlchlorobenzene (m-DCB) 430 10,000 41 -- 0.6 .. .. _. -- 500 860
1,4-Dlchlorobenzene (p·DCe) 27 240 41 .. 0.075 .. 0.075 2 0.1 3.6 85
2,2'·Oxybls(1·Chloropropane) -- .. .. .. .- - .. .. - .. ..
2·Methylphenol - .- .. .. .. .. .. 15 08 3,300 34.000
3·Methylphenol - .. .. .. .. - .. .. -- 3,300 34,000
4·Methylphenol .. .. .. .. .. - .. .. .. 330 3,400
N-Nltroso-di-n·propylamlne _. -- .. .. .. .. .. 5.00E·05 2.00E·06 0063 027
Hexachloroethane 46 410 .. - .. .. .. 0.5 0.02 32 140
Nitrobenzene -. _. .. - .. - - 0.1 0.007 16 94
Isophorone .- .. _. .. _. .. -. 0.5 003 470 2,000
2-Nltrophenol -- .. _. _. .- _. .. .. .. -- ..
2,4·Dimethylphenol 1,400 10,000 .- .. _. .. .. 9 04 1,300 14,000
bls{2·Chloroethoxy)methane .. - .. .. .. - .. .. .. .. ..
2,4-Dichlorophenol 30 6,100 .. - - - - 1 005 200 2,000
1,2,4-Trichlorobenzene 96 • 10,000 140 .. 007 - 0.07 5 03 570 5,500
Naphthalene 54 10,000 0.8 .. 0.02 .. - 84 4 240 240
4·Chloroaniline 310 8,200 .. .. .. - - 0.7 0.03 260 2,700
Hexachlorobutadiene 82 73 .- .. .. - .. 2 01 57 24
4-Chloro·3-methylphenol - .. - -- _. -. .. - - .- .-
2-Methylnaphthalene 123 10,000 - _. .. .. - .. -. - .-
Hexachlorocyclopentadiene _. .. .. - _. -- 005 400 20 450 4,600
2,4,6-Trichlorophenol 56 520 -- -. .. .. .. 0.2 0006 40 170
2,4,5-Trichlorophenol 330 10,000 - .. .- - .. 270 14 6,500 66,000
Beta·Chloronaphthalene -. .. .. .. -- - .- - .- 110 110
2·Nitroanlline -. .. .- -- - -- - -- 3.9 41
3-Nitroanlline .. .. .. .. .. .. .. .. .. .- --
Dimethylphthalate 1,900 10,000 _. .. .. .. .. .. .. 100,000 100,000
Acenaphthylene 23 10,000 .. - - .. - .. .. --
2,6·DinJtrotoluene -- -- .. .- - - 00007 300E-05 65 680
Acenaphthene 43 10,000 .. .. .- .. .. 570 29 110 110
(a) RIDEM Remediation Regulations, as amended Augusl1996 (b) EPA, May 1996
SSL =Soil Screening level OAF =Dllullon Attenuation Factor

( c) EPA Region IX, May 1996
•• = no criterion provided



Tabl 2-3 (continued)
Semi-Volatile Organic Compounds (SVOC) Screening Criteria

NCBC Davisville, Rhode Island

RIDEM Criteria (a) EPA EPA Soil Screening Guidance Document (b) (mg/kg) EPA Region IX Screening Criteria
Direct Exposure (mg/kg) leachability Ground·Water Objectives SDWA Generic SSl for Generic SSl for Preliminary Remedial Goals (RBC)

COMPOUND Residential IndustriaV Class GA Class GB Class GA Class GA MCl Transfers from Soil to Transfers from 5011 Residential Industrial
Commercial (mg/kg) (mg/kg) (mg/l) (mg/l) (mg/l) Ground Water (DAF20) to Ground Water (OAF1) 5011 (mg/kg) 5011 (mg/kg)

2,4-Dimtrophenol 160 4,100 .- .. .. -- - 03 001 130 1.400
4-Nltrophenol -- - -. .. -- - -- -- ..
Dlbenzofuran -- - - - .. -. -- .. .. 140 140
2,4·0inltrotoluene 09 8.4 41 -- -- .. _. 0.0008 400E·05 130 1.400
Olethylphthalate 340 10,000 41 .- -- -- .- 470 23 52,000 100,000
4-Chlorophenyl-phenylether -- _. 41 -. .. - -- -- -- -- --
Fluorene 28 10,000 -- -- .. .. - 560 28 90 90
4-Nltroanlilne -- - -- .- -- _. -. -- -- -- --
2-methyl-4,6-0Inltrophenol .- -. - .- -- .. -- -- -. - --
N-Nitrosodiphenylamlrle _. - - -- - _. - 1 0.06 91 390
4-Bromophenyl-phenylether .- .. -. -. - -- - -. -- -- .-
Hexachlorobenzene 04 3.6 -- -- 0.001 .- 0.001 2 01 028 1.2
Pentachlorophenol 5.3 48 .- -- 0.001 _. 0.001 003 0001 2.5 79
Phenanthrene 40 10,000 -. -- .. .- -- _. .. .. -.
Anthracene 35 10,000 - -- -- -. -- 12,000 590 5.7 57
Ol-n-butyl phthalate - -- .. -- .. -- - 2,300 270 6,500 68,000
Fluoranthene 20 10,000 -- .- -. - .- 4,300 210 2,600 27.000
Carbazole .. -- -. -- .. -- -- 06 0.03 22 95
pyrene 13 10,000 140 -- .- .. .. 4,200 210 100 100
Butyl benzyl phthalate -- .- 0.8 _. - .- .. 930 810 930 930
1,1-Biphenyl 08 10,000 -. .. .- -- .- .- .- 350 350
bls(2·Chlorolsopropyl)ether 91 82 .. .. -. -. .- .. -- 2.5 6.7
Olethylhexyl phthalate .- -. -' -- 0.006 - 0006 _. - .. --
3,3'·Dichlorobenzidine 14 13 .. .. - - - 0.007 0.0003 0.99 4.2
Chrysene 0.4 780 - .. .. -- - 160 8 72 72
bis(2-Ethylhexyl)phthalate 46 410 .. -- -- - 0.006 3,600 180 32 140
Oi-n-octylphthalate -- -- _. .. -- .. .. 10,000 10,000 1,300 10,000
Benzo(a)anthracene 0.9 7.8 _. -- " -- -- 2 008 0.61 2.6
Benzo(b)fluoranthene 0.9 7.8 .. - -. -- .. 5 0.2 061 26
Benzo(k)fluoranthene 09 78 .- - -. - - 49 2 6.1 26
Benzo(a)pyrene 0.4 08 .- .. 0.0002 '- 0.0002 8 04 0061 0.26
Indeno(1,2,3-cd)pyrene 09 7.8 - - .- .- .. 14 0.7 0.61 2.6
Olbenz(a,h)anthracene 0.4 08 -. .. - .- - 2 0.08 0.061 026
Benzo(g,h,l)perylene 0.8 10,000 .. -- - .. -- .- .. .. --

(a) RIDEM Remediation Regulations. as amended August 1996 (b) EPA, May 1996
SSL =5011 Screening Level DAF =Dilution Attenuation Factor •• =no criterion provided



Table 2-4
Total Petroleum Hydrocarbons (TPH) Screening Criteria

NCBC Davisville, Rhode Island

RIDEM Criteria (mg/kg) (a) EPA EPA Region IX Screening Criteria (mg/kg)

Direct Exposure Leachability SDWA Soil Ingestion SSl for Transfers from SSl for Transfers from

COMPOUND Residential Industrial/ Class GA Class GB MCl Residential Industrial Soil to Ground Water Soil to Ground Water
Commercial (mg/l) (DAF 20) (DAF 1)

TPH ** 500 * 2,500 500 * ' 2,500 -- -- -- -- --

(a) RIDEM Remediation Regulations, as amended August 1996
SSl =Soil Screening level DAF =Dilution Attenuation Factor -- =no criterion provided

* - The criterion may be 1,000 mg/kg contingent upon field-verification by RIDEM personnel to determine compliance with
Rule 8.01 (Remedial Objectives) prior to approval as a final remedial objective. These objectives include specific
acceptable risk levels, consideration of nearby sensitive habitat, and protection of ground water.

** - The RIDEM Soil Criteria is given for TPH and does not differentiate between diesel, hydraulic fluid, and gasoline.



Table 2·5
Inorganic Screening Criteria

NCBC Davisville, Rhode Island

RIDEM Criteria (a) EPA EPA SOil Screening GUidance Document (b) (mg/kg) EPA Region IX Screening Criteria ( c) NCBC DavIsville
Direct Exposure (mg/kg) Leachability (TCLP/SPLP) Ground-Water Objectives SDWA Generic SSL for Generic SSL for Preliminary Remedial Goals (RBe) Background Levels

COMPOUND Residential lndustnal! Class GA Class GB Class GA Class GB MCL Transfers from SOil to Transfers from Soil to Resldenllal Industnal for
Commercial (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) Ground Water (DAF20) Ground Water (DAF1) SOil (mg/kg) Soil (mg/kg) Surface SOIl (d) (mg/kg)

Aluminum -- -- - -- - -- - -- - 77000 100000 1,170 - 8,560
Antimony 10 820 0.05 -- 0006 -- 0006 5 03 31 • 680 • NO
Arsenic 17 38 - -- - -- 005 29 1 22/038 (f) -'/24 (f) 059 - 81
Banum 5,500 10,000 23 - 2 -- 2 1,600 82 5,300 • 100,000 • 56- 155
Beryllium 04 13 003 - 0004 -- 0004 63 3 0,143 1 109 NO - 0 66
Cadmium 39 1,000 003 -- 0005 - 0005 8 04 38 • 850 • ND - 0 46
Calcium -- -- - -- - - - - - - -- 627 - 628
Chromium III 1,400 10,000 - -- - -- - -- - -- -- no data
Chromium VI 390 10,000 -- -- -- -- -- 38 2 30 64 no data
Chromium (total) -- -- 11 -- 01 -- 01 38 2 30 64 ND-96
Cobalt -- -- -- - -- -- - - -- 4,600 97,000 NO -4 6
Copper 3,100 10,000 -- -- -- -- I 3 action -- -- 2,800 • 63,000 • 39- 15
Cyanide 200 10,000 24 -- 02 -- 02 40 2 (e) (e) no data
Iron -- -- - -- - - -- -- - -- -- 3,810 - 12,000
Lead 150 500 004 -- 0015 -- 0015 action -- -- 400 1,000 34 - 53 8
MagneSium -- -- -- - -- -- -- -- -- -- -- 325 - 1,220
Manganese 390 10,000 -- -- -- -- -- -- -- 3,000 • 43,000 • 218- 150
Mercury 23 610 002 -- 0002 -- 0002 -- -- (g) (g) NO - 0 03
Nickel 1,000 10,000 1 -- 01 - -- 130 7 -- -- ND-5
Potassium -- -- -- -- - - - - -- -- -- 145 - 728
Selenium 390 10,000 06 -- 005 -- 005 5 03 380 8,500 NO - 0 77
Silver 200 10,000 - -- - -- - 34 2 380 • 8,500 • NO - 0 08
Sodium -- -- -- - -- -- -- -- -- -- NO -119
Thallium 55 140 0005 -- 0002 -- 0002 07 004 (h) (h) NO
Vanadium 550 10,000 -- -- -- -- -- 6,000 300 540 12,000 33 - 24 6
Z'lnc 6,000 10,000 -- -- -- -- -- 12,000 620 23,000 100,000 103-172

(a) RIDEM Remediation Regulations, as amended August 1996 (b) EPA, May 1996 (c) EPA Region IX, May 1998 (d) TRC, 1994
(e) no cntenon provided for elemental cyamde, cntena are available for free cyanide and cyamde compounds
(f) non-cancer/cancer cntena (g) cntenon avallabie for methyl mercury only
(h) no cntenon provided for elemental thallium, cntena are available for thallium compounds
SSL = SOIl Screening Level DAF = Dilution Altenuallon Factor • - and compounds
TCLP = TOXICity CharacteristiC Leaching Procedure NO = non-detect



Table 2-6
Pesticide/PCB Scr ening Criteria

Target Compound List - Pesticides/PCBs
NCBC Davisville, RI

RIDEM Criteria (a) EPA EPA SOil Screening Guidance Document (b) EPA Region IX Screening Cntena ( c)
Direct Exposure (mg/kg) leachability SDWA Migration to Ground Water Migration to Ground Water RBC RBC
Residential Industnal/ Class GA Class GB MCl Generic SSl (DAF1) Genenc SSl (DAF20) Residential Industrial

COMPOUND Commercial (mg/kg) (mg/kg) (mg/I) (mg/kg) (mg/kg) Soil (mg/kg) Soli (mg/kg)

alpha-BHC ** -- -- -- .- -- 0.00003 0.0004 0.086 067
beta-SHC ** -- -- -- -- -- 0.003 00001 03 23
gamma-SHC ** -- -- -- -- -- 0.005 0.009 0.42 32
delta-BHC ** -- -- -- -- -- 0.0001 0.003 003 23
Heptachlor -- -- -- -- 00004 1 23 0.099 067
Aldnn -- -- -- -- -- 590 12,000 0.026 018
Heptachlor epoxlde -- -- -- -- 0.0002 003 0.7 0.049 033
Endosulfan -- -- -- -- -- 0.9 18 330 6,400
Dieldrin 0.04 0.4 -- -- -- 00002 0.004 0028 019
4,4'-DDE -- -- -- -- -- 3 54 1 7 13
Endrin -- -- -- -- 0.002 0.05 1 16 3,200
4,4'-000 -- -- -- -- -- 0.8 16 24 19
Endosulfan sulfate -- -- -- -- -- -- -- -- --
4,4'-DDT -- -- -- -- -- 2 32 1 7 13
Methoxychlor -- -- -- -- 004 8 160 270 5,300
Endrin ketone -- -- -- -- -- -- -- -- --
Endrin aldehyde -- -- -- -- -- -- -- --

alpha-Chlordane *** 0.5 4.4 1 4 -- 0.0002 05 10 1.6 120
gamma-Chlordane *** 0.5 44 1 4 -- 0.0002 05 10 1 6 120
Toxaphene -- -- -- -- 0.0003 2 31 04 27
Aroclor-1016 -- -- -- -- -- -- -- 3.4 63
Aroclor-1221 -- -- -- -- -- -- -- -- --

Aroclor-1232 -- -- -- -- -- -- -- -- --
Aroclor-1242 -- .- -- -- -- -- -- -- --
Aroclor-1248 -- -- -- -- -- -- -- -- --
Aroclor-1254 -- -- -- -- -- -- -- 0.97 18
Aroclor-1260 -- -- -- -- -- -- -- -- --
PCBs **** 10 10 10 10 00005 1,000 -- 0.2 1.3

* - Draft Soil Screening Cnteria ** - a.k a hexochlorocyclohexane (HCH) *** - RIDEM Criteria for Chlordane **** - Total of detected Aroclors
(a) RIDEM as amended August 1996 (b) EPA May 1996 (c) EPA Region IX, May 1998



EA Engineering, Science and Technology

TABLE 4-1
SVOC DETECTED IN SOIL SAMPLES DURING THE PHASE II EBS INVESTIGATION

Revision: ..
Table 4-1, Page I

December 1999

SAMPLE ID 28-SB-OIA 28-SB-OIA 28-SB-OIB 28-SB-OIB . 28-SB-OIC 28-SB-OIC . 28-SB-OID 28-SB-OID 28-SB-0IO

SAMPLE INTERVAL 0-2' 2~4' 0-2' [OL] 2-4' . 0-2' 2-3.5' [OL] 0-2' 2-4' 2-4' [OUP]

DATE COLLECTED 4/24/96 4/24/96 . 4/24/96 4/24/96 4/24/96 4/24/96 4/24/96 . . 4/24/96 4/24/96..

ANALYTE f.lg/kg Q fJ-g/kg Q fJ-g/kg Q fJ-g/kg Q fJ-g/kg Q f.lg/kg Q fJ-g/kg Q f.lg/kg Q fJ-g/kg Q

Naphthalene 30 J NO NO NO NO 140 J NO NO 550 J

Acenaphthylene 54 J NO NO NO NO 75 J NO NO NO

Acenaphthene 420 4200 J 2400 J 51 NO 1400 J 800 J 9200 J 21000 J

Fluorene 53 J 160 J 510 J NO NO 38 J 140 J 180 J 110 J

Phenanthrene 30 550 J 900 J 14 64 J 300 J 280 J 1600 J 1600 J

Anthracene 15 ISO J 4600 J 40 52 J 92 J 300 J 430 J 800 J

FIuoranthene 73 1600 J 2500 J 41 17 J 480 J 930 J 1900 J 2800 J

Pyrene 70 1300 J 1700 J 37 13 J 360 J 2200 J 1500 J 2300 J

Benzo(a)anthracene 57 1200 J 590 J II 4.4 230 J 1100 J 1300 J 2700 J

Chrysene 73 1200 J 1500 J 28 IS . J 300 J 1400 J 1300 J 2700 J

Benzo(b)tluoranthene 100 1200 J 680 J 17 78 330 J 1800 J 1800 J 3800 J

Benzo(k)fluoranthene 39 510 J 300 J 74 2.9 99 J 820 J 690 J 1500 J

> Benzo(a)pyrene 67

~
t~~ 330 J 8.2 36 J 280 J~ 'J;~J'

1600 ~~&~ :~\~

Indeno( I ,2,3-cd)pyrene 47 J 150 J 41 17 J 130 J 490 J 800 J J

Olbenz(a,h)anthracene 9.0 150 J NO NO NO 32 J 88 J 210 J 420 J

Benzo(g,h,i)perylene 87 840 J 280 J 6.4 32 J 240 J 700 J 1400 J 2700 J

Shaded data blocks mdlcate concentrations above RIOEM Industnal/Commerclal Direct SOil Exposure Critena or OAF 20 crItena, as described in Section 2 123
NO = not detected Q = data valIdation qualIfier J =esltmated

Contract N62472-92-D-12969:CTO 0060 Study Area 16 Comprehensive Report/SASE
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Revision: FINAL
Table 4-2, Page I

December 1999

TABLE 4-2
ANALYTES DETECTED IN SOIL AND GROUND-WATER SAMPLES DURING

THE PHASE nEBS FOLLOW-ON INVESTIGATION

SAMPLEID 28-GW-OIA 28-GW-OIA 28-SS-01 28-S8-01 28-S8-01
SAMPLE INTERVAL (Duplicate) 0-2' 8-10'

(~g/L) (~gIL)

OATE COLLECTED 7/17/97 7/17/97 7/1/97 6/17/97 6/17/97
ANALYTE CONC Q CONC Q CONC Q CONC Q CONC Q

TPH

TPH by 418.1 (mg/kg) NA NA 119 368 ND
TPH GRO (Jlg/kg) NA NA NA NA NA

VOC (Jlg/kg)
Acetone NO NO NO NO 220

Methylene Chloride NO NO NO NO NO
Toluene NO ND NO NO ND
SVOC (Jlg/kg)

Naphthalene ND NO ND ND ND

2-Methylnaphthalene NO NO NO NO NO

Acenaphthene NO NO NO NO NO
Oiethylphthalate NO ND NO NO NO

Fluorene NO NO NO ND NO
Phenanthrene NO NO 530 J NO NO

Anthracene NO ND NO NO NO
Carbazole NO NO 45 J NO NO

Dibenzofuran NO NO NO NO NO
Di-n-butyl phthalate NO NO ND NO 57 J
Fluoranthene ND NO 930 J ND NO

Pyrene NO NO 760 J NO NO
Benzo(a)anthracene NO NO 93 J NO NO
Chrysene NO NO 370 J NO NO

bis(2-EthyIbexyl)phthalate 39 J 53 J NO NO NO

Benzo(b)fluoranthene NO NO 420 J NO NO
Benzo(k)f1uoranthene NO NO 130 J NO NO
Benzo(a)pyrene NO NO 93 J NO NO

Indeno( 1,2,3-cd)pyrene NO NO 71 J NO NO
Dibenzo(a,h)anthracene NO NO NO NO NO

Benzo(g,h,i)perylene NO NO 39 J NO NO
Shaded data blocks mdlcate concentratIOns above RlOEM lnd.lCom. Drrect SOIl Exposure or m the absence of
RIOEM Criteria concentrations were compared to EPA Region IX DAF 20 Criteria.

NA = not analyzed NO = not detected Q= data validation qualifier J = estimated

I Temporary sampling location (geoprobe) adjacent to 28-S8-14.
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SAMPLE ID 28-SB-02 28-SB-02 28-SB-03 28-5B-03 28-SB-04
SAMPLE INTERVAL 0-2' 8-10' 0-2' 6-8' 0-2'
OATE COLLECTED 6/18/97 6/18/97 6/18/97 6/18/97 6/18/97

ANALYTE CONC Q CONC Q CONC Q CONC Q CONC Q
TPH
TPH by 418.1 (mg!kg) ND ND NO ND ND

TPH GRO (Ilg!kg) NA ND NA ND NA

VOC (ltg/kg)

Acetone ND 15000 J 1300 J 4400 J 3700 J
Methylene Chloride ND NO ND NO NO
Toluene ND ND ND ND NO

SVOC (ltg/kg)

Naphthalene ND ND ND ND ND
2-Methylnaphthalene ND ND ND NO NO
Acenaphthene NO ND NO ND ND

Oiethylphthalate ND NO ND ND NO

Fluorene NO ND ND NO NO
Phenanthrene NO NO NO NO NO

Anthracene NO ND ND NO NO
Carbazole ND NO NO NO NO
Dibenzofuran NO NO NO ND NO
Di-n-butyl phthalate NO NO NO NO ND

Fluoranthene NO NO ND NO 50 J
Pyrene NO NO ND NO 44 J
Benzo(a)anthracene ND NO NO NO NO
Chrysene NO NO NO NO 36 J

bis(2-Ethylhexyl)phthalate NO ND NO ND NO

Benzo(b)fluoranthene NO NO NO NO 50 J
Benzo(k)fluoranthene NO ND NO NO ND
Benzo(a)pyrene NO ND ND NO NO
Indeno( 1,2,3-cd)pyrene NO NO ND ND NO

Dibenzo(a,h)anthracene NO ND ND NO NO
Benzo(g,h,i)perylene NO NO ND NO NO
Shaded data blocks mdlcate concentratIons above RlOEM Ind./Com. DIrect SOIl Exposure or m the absence of
RIDEM Criteria concentrations were compared to EPA Region IX DAF 20 Criteria.
NA = not analyzed NO = not detected Q = data validation qualifier J = estimated
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SAMPLE ID 28-SB-04 28-SB-05 28-SB-05 28-SB-06 28-SB-06
SAMPLE INTERVAL 2-4' 0-2' 6-8' 0-2' 8'-10'
DATE COLLECTED 6/18/97 6/18/97 6/19/97 6/18/97 6/19/97

ANALYTE CONC Q CONC Q CONC Q CONC Q CONC Q
TPH
TPH by 418.1 (mglkg) NO 34 NO 552 1I8

TPH GRO (flglkg) NA NA NO NA NO

VOC (Ilglkg)

Acetone 150 J 3000 J 2000 J 33 !}J~!!~&"It~.mtll Ir~·_1J®,~~~nP ,.- ~..~

Methylene Chloride NO NO NO NO NO
Toluene NO NO NO NO ND
SVOC (Ilglkg)

Naphthalene NO NO NO ND ND
2-Methylnaphthalene NO NO NO NO NO
Acenaphthene NO NO / NO 62 J NO

Diethylphthalate NO NO NO NO NO
Fluorene NO NO NO 62 J ND
Phenanthrene NO NO NO 500 NO
Anthracene NO NO NO 87 J ND
Carbazole NO NO NO 66 J NO
Dibenzofuran NO NO NO ND NO
Di-n-butyl phthalate 120 J 56 -J NO 49 J NO
Fluoranthene NO NO NO 580 NO
Pyrene NO NO NO 490 NO
Benzo(a)anthracene NO NO NO 350 NO
Chrysene NO NO NO 340 J ND
bis(2-Ethylhexyl)phthalate NO NO llO J NO ND
Benzo(b)f1uoranthene NO NO NO 530 NO
Benzo(k)f1uoranthene NO NO NO 180 J ND

Benzo(a)pyrene NO NO NO 350 NO
Indeno( 1,2,3-cd)pyrene NO NO NO 260 J NO
Dibenzo(a,h)anthracene NO NO ND 84 J NO

Benzo(g,h,i)perylene NO NO NO 250 J NO
Shaded data blocks mdlcate concentratIOns above RIOEM Ind.lCom. Olfect SOIl Exposure or m the absence of
RlDEM Criteria concentrations were compared to EPA Region IX OAF 20 Criteria.
NA = not analyzed NO = not detected Q= data validation qualifier J = estimated
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SAMPLE ID 28-5B-07 28-5B-07 28-5B-07 28-SB-08
SAMPLE INTERVAL 0-2' 0-2' 2-4' 0-2'

Duplicate
DATE COLLECTED 6/18/97 6/18/97 6/18/97 6/18/97

ANALYTE CONC Q CONC Q CONC Q CONC Q
TPH
TPH by 418.1 (mg/kg) 708 J 176 J ND 1640 J

TPH GRO (/lg!kg) NA NO NO NA

VOC (/lg!kg)

Acetone 890 J 880 J 150 J 27 J
Methylene Chloride 4 J ND ND ND

Toluene NO ND ND ND

SY~C (/lglkg)

Naphthalene NO ND NO ND
2-Methylnaphthalene ND ND NO NO
Acenaphthene ND ND ND NO
Oiethylphthalate NO NO NO NO

Fluorene NO ND NO NO
Phenanthrene 190 J 210 J NO NO
Anthracene 39 J ND ND ND
Carbazole ND NO NO ND

Oibenzofuran ND ND ND ND
Oi-n-butyl phthalate 37 J 55 J ND ND

Fluoranthene 1200 J 450 J ND ND

Pyrene 930 J 330 J ND ND
Benzo(a)anthracene 330 J 200 J NO ND
Chrysene 330 J 240 J NO NO
bis(2-Ethylhexyl)phthalate NO ND NO NO

Benzo(b)fluoranthene 370 330 J ND ND
Benzo(k)fluoranthene 120 J 120 J NO ND

Benzo(a)pyrene 200 J 230 J NO ND
Indeno( I ,2,3-cd)pyrene 120 J 170 J NO NO

Oibenzo(a,h)anthracene 41 J 54 J NO ND
Benzo(g,h,i)perylene 100 J 170 J ND NO

Shaded data blocks mdlcate concentratIOns above RIDEM Ind.lCom. DIrect SoIl Exposure or ID the absence of
RlDEM Criteria concentrations were compared to EPA Region IX OAF 20 Criteria.
NA = not analyzed NO = not detected Q = data validation qualifier J = estimated
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SAMPLE 10 28-SB-08 28-SB-08 28-SB-09 28-SB-09 28-SB-IO
SAMPLE INTERVAL 0-2' 2'-4' 0-2' 2'-4' 0-2'

Duplicate
DATE COLLECTED 6/18/97 6/18/97 6/18/97 6/18/97 6/18/97

ANALYTE CONC Q CONC Q CONC Q CONC Q CONC Q
TPH
TPH by 418.1 (mglkg) 94.5 810 J 1750 99.6 ND

TPH GRO (f!glkg) NA ND NA ND NA

VOC (Jig/kg)

Acetone 22 NO 63 J 190 NO
Methylene Chloride ND ND ND NO NO
Toluene ND ND ND NO ND
SVOC (Jlglkg)
Naphthalene NO NO NO NO NO
2-Methylnaphthalene NO NO NO ND NO
Acenaphthene NO NO NO NO NO
Diethylphthalate NO NO NO NO NO
Fluorene NO NO NO ND NO
Phenanthrene 160 J 220 J NO NO NO
Anthracene NO 53 J NO NO ND
Carbazole NO NO ND NO NO

Dibenzofuran NO NO NO NO NO
Di-n-butyl phthalate NO NO 40 J NO NO
Fluoranthene 330 J 260 J NO NO NO
Pyrene 320 J 360 J NO ND 38 J
Benzo(a)anthracene 200 J 200 J NO ND NO
Chrysene 250 J 190 J NO NO NO
bis(2-EthyIhexyI)phthalate 37 J 83 J NO 46 J 36 J

Benzo(b)fluoranthene 450 240 J NO ND ND

Benzo(k)fluoranthene 150 J 67 J NO NO ND

Benzo(a)pyrene 310 J 190 J NO NO NO

Indeno(1,2,3-cd)pyrene 250 J 140 J NO NO NO

Dibenzo(a,h)anthracene 94 J 58 J ND NO NO

Benzo(g,h,i)perylene 290 J 170 J ND NO NO

Shaded data blocks mdlcate concentratLOns above RlDEM Ind.lCom. Direct SoLI Exposure or In the absence of
RlDEM Criteria concentrations were compared to EPA Region IX DAF 20 Criteria.
NA = not analyzed ND = not detected Q = data validation qualifier J = estimated
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SAMPLE ID 28-SB-I0 28-SB-ll 28-SB-l1 28-5B-12 28-SB-12
SAMPLE INTERVAL 4'-6' 0-2' 2'-4' 0-2' 6'-8'
DATE COLLECTED 6/19/97 6/19/97 6/19/97 6/19/97 6/19/97

ANALYTE CONC Q CONC Q CONC Q CONC Q CONC Q
TPH

TPH by418.1 (mglkg) ND 644 127 35 ND

TPH GRO (Ilglkg) NA NA NA NA NA

VOC (ltg/kg)

Acetone ND NO NO NO 880 J

Methylene Chloride NO NO ND NO NO

Toluene NO NO NO NO NO
SVOC (p.1g1kg)

Naphthalene NO NO ND NO 2300

2-Methylnaphthalene NO NO ND ND 420

Acenaphthene NO NO NO NO 530
Diethylphthalate NO NO ND NO 61 J
Fluorene NO NO NO NO 140 J
Phenanthrene 65 J NO 49 J NO 140 J
Anthracene NO NO ND ND NO

Carbazole NO NO NO NO NO

Dibenzofuran NO NO NO NO 160 J
Di-n-butyl phthalate NO NO NO NO 56 J
Fluoranthene 78 J 55 J 67 J NO 78 J
Pyrene 110 J 68 J 75 J NO 66 J

Benzo(a)anthracene 75 J NO 43 J NO NO

Chrysene 80 J 41 J 50 J NO 69 J
bis(2-Ethylhexyl)phthalate 40 J NO NO NO 66 J

Benzo(b)fluoranthene 1I0 J 56 J 51 J 55 J 110 J

Benzo(k)fluoranthene 43 J NO NO NO ND

Benzo(a)pyrene 87 J NO 36 J 40 J 83 J
Indeno(I,2,3-cd)pyrene 56 J ND ND NO 70 J
Dibenzo(a,h)anthracene NO NO NO NO NO
Benzo(g,h,i)perylene 66 J ND ND NO 110 J
Shaded data blocks mdlcate concentrations above RIOEM Ind./Com. Olrect SOlI Exposure or In the absence of
RIOEM Criteria concentrations were compared to EPA Region IX DAF 20 Criteria.

NA = not analyzed NO = not detected Q = data validation qualifier J = estimated
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SAMPLEID 28-SB-13 28-SB-13 28-SB-14 28-SB-14 28-SB-14
SAMPLE INTERVAL 0-2' 2'-4' 0-2' 0'-2' 42'-44'

Duplicate
DATE COLLECTED 6/19/97 6/19/97 6/20/97 6/20/97 6/23/97

ANALYTE CONC Q CONC Q CONC Q CONC Q CONC Q
TPH

TPH by 418.1 (mg/kg) ND ND 32.3 J ND ND

TPH GRO (!lglkg) NA NA NA NA NA

VOC (p.glkg)

Acetone NO 470 J NO NO 17
Methylene Chloride NO NO NO NO NO
Toluene ND ND NO ND NO
SVOC (p.g/kg)

Naphthalene NO NO NO NO NO
2-Methylnaphthalene NO NO ND NO NO
Acenaphthene NO NO NO NO NO

Diethylphthalate NO NO NO ND NO

Fluorene NO NO NO NO NO
Phenanthrene NO NO 63 J NO NO

Anthracene NO NO NO NO NO
Carbazole NO NO NO NO NO
Dibenzofuran NO NO NO NO NO
Di-n-butyl phthalate NO ND NO NO NO
Fluoranthene NO NO 150 J 51 J NO

Pyrene NO NO 190 J 50 J NO
Benzo(a)anthracene NO NO 100 J NO NO

Chrysene NO NO 110 J NO NO
bis(2-Ethylhexyl)phthalate ND NO NO NO NO

Benzo(b)fluoranthene NO ND 150 J 39 J NO

Benzo(k)fluoranthene NO NO 45 J NO NO
Benzo(a)pyrene ND ND 110 J ND ND
Indeno( 1,2,3-cd)pyrene NO NO 70 J ND NO

Dibenzo(a,h)anthracene NO NO NO ND NO

Benzo(g,h,i)perylene NO NO 73 J NO ND
Shaded data blocks mdlcate concentrations above RIDEM Ind./Com. Direct Soil Exposure or m the absence of
RIDEM Criteria concentrations were compared to EPA Region IX OAF 20 Criteria.
NA = not analyzed NO = not detected Q = data validation qualifier J = estimated
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SAMPLE ID 28-SB-15 28-SB-15 28-SB-16 28-SB-16
SAMPLE INTERVAL 0-2' 30'-32' 0-2' 14'-16'
OATE COLLECTED 6/23/97 6/24/97 6/24/97 6/24/97

ANALYTE CONC Q CONC Q CONC Q CONC Q
TPH

TPH by 418.1 (mglkg) 54.9 31.4 27.7 44.4

TPH GRO (Ilglkg) NA NA NA NA

VOC (~g/kg)

Acetone NO NO NO 14
Methylene Chloride NO ND ND ND

Toluene 6 J NO NO NO

SVOC (Ilglkg)

Naphthalene NO ND NO NO
2-Methylnaphthalene ND ND NO NO
Acenaphthene NO ND ND ND

Oiethylphthalate NO NO NO NO
Fluorene NO NO ND NO
Phenanthrene NO NO NO ND
Anthracene NO NO NO NO

Carbazole ND ND ND ND

Oibenzofuran NO NO NO ND
Di-n-butyl phthalate 43 J 47 J 44 J 53 J
Fluoranthene 82 J ND NO NO

Pyrene 86 J NO NO NO
Benzo(a)anthracene 59 J NO NO NO
Chrysene 66 J NO NO NO

bis(2-Ethylhexyl)phthalate NO NO NO NO

Benzo(b)f1uoranthene 100 J ND ND ND
Benzo(k)f1uoranthene ND ND NO NO
Benzo(a)pyrene 58 J NO ND NO
Indeno( I,2,3-cd)pyrene 50 J NO NO NO

Dibenzo(a,h)anthracene NO ND NO NO
Benzo(g,h,i)perylene 48 J NO NO ND

Shaded data blocks mdlcate concentratIons above RlOEM lnd./Com. DIrect SOli Exposure or In the absence of
RlDEM Criteria concentrations were compared to EPA Region IX OAF 20 Criteria.
NA = not analyzed ND = not detected Q = data validation qualifier J = estimated
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TABLE 4-3
ANALYTES DETECTED IN SOIL SAMPLES DURING THE PHASE II EBS

FOLLOW-ON ADDENDUM II INVESTIGATION

ANALYTE 28-SB-17 28-SB-18 28-SB-19 28-SB-20 28-SS-21
SAMPLE INTERVAL (ft bgs) 8-10 10-12 8-10 8-10 0-2
DATE COLLECTED 10/13/98 10/13/98 10/13/98 10/13/98 10/13/98
METALS (mg/kg)

Q Q Q Q Q
Aluminum (fume or dust) 3,480 8,780 9,010 3,600 4,300

Antimony ND 0.66 J ND ':iiiS.t·>A. ~ ND

Arsenic 1.6 J 2.5 2.4 2.8 2.2

Barium 11.6 J 35.8 J 37.6 J 98.9 19.4 J

Beryllium 0.27 J 0.57 J 0.52 J 0.3 J 0.38 J

Cadmium ND ND ND 0.81 J ND

Calcium 505 J 1,050 J 934 J 2,640 419 J

Chromium 4.9 13.3 10.8 16.5 5.5

Cobalt 4.2 J 9.5 J 8.4 J 7 J 4.2 J

Copper 8.4 28.3 21.9 54.1 18.5

Iron 6,980 17,300 16,000 25,800 9,740

Lead 4.6 24.6 27.2 339 58.6

Magnesium 969 J 3,240 2,550 1,660 1,200

Manganese 121 J 228 J 198 J 317 J 167 J

Mercury ND ND ND 0.14 ND

Nickel 6.9 J 17.1 12.4 18.3 7.3 J
Potassium 401 J 1170 1,080 901 J 599 J

Silver ND ND ND 0.29 J ND

Sodium 101 J 103 J 92.3 J 145 J 75.8 J
Vanadium (fume or dust) 6.1 J 14.9 15.3 7.4 J 7.5 J

linc 20.7 61.8 73.7 528 39.6

SVOC (IJ-glkg)

1,2-Benzphenanthracene ND ND ND ND 96
Benzo(a)anthracene ND ND ND NO 70

Benzo(a)pyrene ND ND ND ND 70

Benzo(b)f1uoranthene ND ND ND ND 130

Fluoranthene ND ND ND ND 160

Phenanthrene ND ND ND NO 74

Pyrene ND ND ND NO 140

VOC (IJ-g/kg)

Acetone NO 20 ND NO NO

TPH (mg/kg)

TPH NO NO NO 82.9 NO

Shaded data blocks mdlcate concentratIOns above RIOEM Ind.lCom. DIrect SoIl Exposure or m the absence of
RIOEM Criteria concentrations were compared to EPA Region IX OAF 20 Criteria.
NO = not detected Q = data validation J = estimated
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PHASE II EBS FOLLOW-ON ADDENDUM II INVESTIGATION

Kev\s\on: f.L
Table 4-4, Page 1

December 1999

SAMPLE ID 28-GW-01 28-GW·01 28·GW-02 28-GW-02 28·GW-03 28-GW-03 28~GW·04 28·GW-04 28-GW-05
SAMPLE fNTERV AL (ft bgs) 10-12 23-25 31-33 8-10 40-42 7-9 42-44 7-9 44-46
DATE COLLECTED 10/15/98 10115/98 10/14/98 10/14/98 10/12/98 10/8/98 10/8/98 10/8/98 10/7/98

DISSOLVED METALS (~g/L)

Q Q Q Q Q Q Q

Aluminum (Fume or Dust) ND ND ND ND NO NO NO NO NO

Antimony ND NO ND ND NO ND NO ND ND

Arsenic NO 1.8 J NO ND ND 2.2 J ND 24.5 ND

Barium 18.7 J ND NO 16.3 J ND 55.4 J 77.1 J 15 J 18.9 J

Beryllium ND ND ND ND ND ND ND ND ND

Calcium 60,600 ND ND ND ND ND 56,400 12,400 8,810

Cobalt ND ND ND ND 9.1 J ND ND ND ND

Iron ND ND ND ND ND ND 4,630 J 8,630 J 6,050 J

Lead ND ND ND ND NO ND ND ND NO

Magnesium 6,310 6,060 4,060 ND 4,140 6,280 5,240 J 3,350 J 3,010 J

Manganese ND ND ND ND 695 ND 832 487 363

Nickel NO ND ND NO ND ND ND ND ND

Potassium ND ND ND ND ND ND 7,370 2,420 J 3,070 J
Sodium ND ND NO NO NO NO 21,200 26,300 55,000

Vanadium (Fume or Dust) NO NO ND NO NO ND ND NO NO

Zinc NO ND ND NO ND NO 7.6 J 73.4 124

Shaded data blocks indicate concentrations aoove-RIDEM GB Ground-Water Objectives or intfie absence of RIDEM Criteria concentratIOns were
compared to Federal MCL.
NO= not detected Q = data validation qualifier J = estimated
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SAMPLE ID
SAMPLE INTERVAL (ft bgs)
DATE COLLECTED
DISSOLVED METALS (~g/L)

Aluminum (Fume or Dust)
Antimony
Arsenic
Barium
Beryllium

Calcium
Cobalt

Iron

Lead
Magnesium
Manganese
Nickel
Potassium
Sodium
Vanadium (Fume or Dust)
Zinc

28-GW-05
8-10

10/7/98

ND
ND
ND
ND

ND

ND
ND

30,800 J

ND
ND
ND

ND
4,360 J
6,250
ND

ND

28-GW-06
35-37

10/6/98

ND
ND
ND

19.8 J
ND

2,840 J

ND
5,490 J

1 J
879 J
423

ND
2,170 J
48,900

ND
119

28-GW-06
7-9

10/6/98

128
4.2 J
ND
447

ND
55,000

NO
16,600 J

ND

5,190 J
1,170

ND
4,850 J
10,100

ND

ND

28-GW-07
27-29

10/13/98

ND

ND
NO
NO

ND
ND

ND
NO

NO

6,480
ND

11.8 J
NO
ND
ND

ND

28-GW-07
6-8

10/13/98

NO
ND
ND
264

ND

ND
ND
NO

ND
4,390
704

ND
ND
ND
ND
ND

28-GW-08
29-31

10/16/98

Q

ND
NO
NO
NO

ND

ND
NO
ND

ND
6,750
1,600

10.2 I J
ND

50,800
ND

ND

28-GW-08
8-10

10/16/98

ND

NO
NO
372

ND
72,200

ND
ND

ND
7,360
ND
ND
ND
ND
ND

ND

28-SP-01

10/15/98

Q

2,630

ND
1.9 I J

370

0.21 I J
NO
NO

ND

ND

ND
ND

51,900
8.1 I J

ND
Shaded data blocks indkate concentrations above RIDEM GB Grouna:WaterObJectivesor in the absence of RIDEM Criteria concentratIOns were
compared to Federal MCL. For the seep sample, (28-SP-01) the shaded data blocks indicate concentrations above marine chronic AWQC.
ND = not detected J = estimated
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ANALYTE 2S-GW-02 2S-GW-07 2S-GW-07 2S-GW-OS 2S-SP-01
SAMPLE INTERVAL (ft bgs) 31-33 27-29 6-8 8-10
DATE COLLECTED 10/14/98 10/13/98 10/13/98 10/16/98 10/15/98

SVOC (lJ.glL)
Q

2-Methylnaphthalene ND ND 31 ND ND

Acenaphthene ND 2 230 D 3 17

Anthracene ND ND 5 ND ND

Sis(2-ethylhyxyl)phthalate 3 ND ND ND ND
Carbazole ND ND 49 ND ND

Dibenzofuran ND 1 130 D 1 8

Fluoranthene ND ND 14 ND 4
Fluorene ND I 150 D 1 12

Naphthalene ND ND 41 11 -3
Phenanthrene ND I 160 D ND i~~~~2K'iiI:1W.1jj.;:·~1~1~;r1

~:.}~t"'i__j >j\,.: ~~"~ 'flJ .t~rt';;lm~t.

Pyrene ND ND 7 ND 2
Shaded data blocks indicate concentrations above RIDEM OS-Oround-Water Objectives or in the- absence of RIDEM Criteria concentrations were
compared to Federal MCL.
For the seep sample, (28-SP-0 I) the shaded data blocks indicate concentrations above marine chronic AWQC.
NO= not detected D = sample analyzed with a secondary dilution factor,

Revision: FIPL
Table 4-4, Page 3

December 1999
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Shaded data blocks indicate concentrations-above RIDEM GB Ground-Water Objectives or in the absence of RIDEM Criteria concentratIOns were
compared to Federal MCL.
ND= Not Detected J =estimated

ANALYTE 28-GW·02 28-GW-02 28-GW-03 28-GW-03 28-QW-04 28~GW-04 28-GW-05 28-GW·05 28-GW-06 28-GW-06 28·GW-07 28-GW-07 28-GW-08 28-GW-08
SAMPLE INTERVAL 3 )-33 8·)0 40-42 7-9 42-44 7-9 44-46 8-)0 35-37 7-9 27-29 6-8 29-31 8·10
DATE COLLECTED 10/14/98 10/14/98 10/8/98 10/8/98 10/8/98 10/8/98 10/7/98 10/7/98 10/6/98 10/6/98 10/13/98 10/13/98 10/16/98 10/16/98
VOC (lJ.g/L)

Q Q Q Q Q Q Q Q Q

\,l-Dichloroethylene ND ND 0.3 J ND 0.4 J NO \ ND ND ND ND ND ND ND

\,2-Dichloroethene, total ND ND 2 J 7 J \3 J 3\ J 4 ND ND 0.4 J ND ND 2 ND

Acetone ND ND ND NO ND ND ND ND ND ND 5 J ND ND ND

Benzene ND ND ND 03 J ND 09 J ND ND ND 0.2 J ND OJ J ND 3

Dichloroethylene ND ND ND NO ND NO \ ND ND ND ND ND ND ND

Methylbenzene ND ND ND ND ND 0.\ J ND NO ND ND ND ND ND ND

Trichloroethylene ND 0.8 J fI!'J ~~I 4 ~~Dr. 1 Ilil~'I. NO 2 ND ND 11i";19/ti" ND
l~~V ; I', f~J[~. d , ", ~ ( -"-" ~'A~S:;fyt,~

Vinyl chloride ND ND ND 2 J ND llItllil ND _: ND ND ND

Contract N6,-92-D-1296: CTO 60 Study Area 16 Comprehensive Report/se
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ANALYTE 28-GW-Ol 28-GW-02 28-GW-02 28-GW-04 28-GW-04 28-GW-05 28-GW-07 28-GW-07 28-GW-08 28-SP-Ol
SAMPLE INTERVAL (ft bgs) 23-25 31-33 8-10 42-44 7-9 8-10 27-29 6-8 8-10
OATE COLLLECTED 10/15/98 10/14/98 10/14/98 10/8/98 10/8/98 1017198 10/13/98 10/13/98 10/16/98 10/15/98
PESTICIDESIPCB (J.LglL)

Q Q Q Q Q Q Q Q Q

4,4'-000 0.0037 J NO 0.0049 J NO NO NO NO NO NO NO

4,4'-00T NO NO 0.0063 NO NO NO NO NO NO NO

Alpha-BHC NO NO NO 0.0073 NO NO NO NO NO NO

Oieldrin NO NO NO NO NO NO NO NO NO III!IEndrin NO NO NO NO NO NO NO NO NO ~~'QJ "08-9;; 1<1' ~l!~~ll\'li(''''~''
Endrin aldehyde 0.0062 J NO NO NO NO NO NO NO NO NO

Gamma-BHC NO NO NO NO 0.0049 NO 0.001 J NO 0.0019 J NO

Heptachlor epoxide ND 0.0016 J NO 0.0013 J 0.0025 J NO 0.0034 J 0.06 J NO Ii~JIfJ~,:<,~ th,.~,,!\' , 1\0 •

Shaded data blocks indicate concentrations above RlOEM GB Ground-Water Objectives or in the absence of RIOEM Criteria concentrations were
compared to Federal MCL.
For the seep sample, (28-SP-0 I) the shaded data blocks indicate concentrations above marine chronic AWQC.
NO = not detected J = estimated

Contract N62472-92-0-1296: CTO 60 Study Area 16 Comprehensive Report/SASE



APPENDIX A

PHASE II EBS INVESTIGATION

A-I Review Item 28 (Former Creosote Dip Tank Area)
Figure, Boring Logs, and Analytical Data Summary
Table

A-2 Review Item 60 (Septic Tanks Building E-I07)
Geophysical Survey, Figures, and Analytical Data
Summary Tables

A-3 UST Remedial Investigation Report, December 1994 UST
Location 68, Area E (Review Item 85)

Figures, Boring Logs, and Analytical Data Summary
Tables

A-4 Review Item 85 (UST Southwest of Building E-I07)
Boring Logs and Analytical Data Summary Table

A-5 Review Item 86 (Floor Drains, Building E-I07) o
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Appendix A-I

Review Item 28 (Former Creosote Dip Tank Area)
Figure, Boring Logs, and Analytical Data Summary Table
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Job. No. )1 Client NORDIV. NAVFAC Location: ~~::i :i!ts

•
EA Engineering, Science, 29600.60 NCBC Davisville CreQsote Dip Tank Area

and Techn I gy, Inc. Drilling Method: Mobile 8-61 rig. pushing 3 in. Boring No.
split spoon samples continuous. RE,J~I\1£'J)

LOG OF SOIL BORING EBB 28-6B 01

!oordinates:
028"- S&0fA

Sampling Method: 3" 00 split-banel sampler

Surface Elevation: driven by 14D-lb hammer fafflng 30" Sheet 1 of 1
V/eII Riser Elevation: Drilling Water Level: Not encountered 0:.1 DrilUng 1Finish

Date: TIme: TImes 04124196
Surface Conditions: Grasslsand 08:00AM 08:25AM

samPle Inches Dpth Samp' PID Blows Slral Ft USCS

Type Drivenlln. Csg. I depth (ppm) per Unit bgs Log

RecvnI (ft) ~l*. 6" SOIL DESCRIPTION
3" 24 5-1 1 0 004" Silty fine to rnecfJum sand, litUe coarse sand, IOOlIets, light brown, dry.

SS 17 0 0-2 0.7 8 4-17" Silty fine sand, lillie subrllunded to subanguJargnwel to 1·, olive gray, dry.

11 1

20

3" 24 S·2 5 2 Silty line sand. trace coarse sand to pea sized gravel, piece ofglass In top 1", dark

SS 17 0 2-4 0.5 4 brown. dry.

5 3
6

4 ___

---I--

I--

I--

I--

---I--

~

I--

-
" -
J ...-- -

--
-
-
--
I--

I--

I--

I--

I--

I--

I--

I--

~

I--

I--

...-
I--

NOTES: Sample interval I Logged by: Judi Shapiro
Sample Interval submitted for analysis.
NR • No reading Drilling Contractor: M&R EnvIronmental Drining

NA • Not applicable
Driller: Phil Thornsbury

JELL SPECIFICATIONS:
Screen Interval: NA Sandpack: NA Grout NAoJ la.SereenlRiser. NA

Bottom of Hole: 4ft Riser Interval: NA Bentonite: NA Cover: NA



. Job. No. II Client NORDIV. NAVFAC Location: t:l:S:::i :tl:l

Ii4
EA Engineering, Science, 29600.60 NCBC Davlaville Creosote Dip Tank Area

and Technology, Inc. Drilling Method: Mobile 13-61 rig, pushing 2 in. Boring No.
split spoon samples continuous. I Q£~I\P\E.1)

LOG OF SOIL BORING , EDSoriS:oSe 82
- 'z''j'-SB-tJl B

'!OOrdlnates: Sampling Method: Z' OD split-barrel sampler

Sulface Elevation: driven by 140-lb hammer railing 30" Sheet 1 of1
\IVeII Riser Elevation: Drilling water level: Not encountered Start I Drilling I Finish

Date: .lime: 04124191 limes 04124196
Surface Conditions: Sand 08:25AM 08:40AM

sample Inches Dpth Samp# PID Blows Stral Ft USCS

Type DriVenlln. Csg. I depth (ppm) per Unit bgs log

Recvrd (ft) iAt-'*- 8" SOIL DESCRIPTION
24 5-1 1 0 0-3" Fine to medium sand, rrtae coarse sand, yellowislHJr.lnge, dry.

55 18 0 1)..2 0.4 5 3-16" Silly fine sand,liUIe coarse sand to subangulargmel to 11/4", olive gray, dry.

9 1
'15

24 5-2 10 2 As above, gravel to 1", dry.

55 11 0 2-4 0.2 7
3 3

4

41-
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- 1-.
I--
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I--

l-
I--

l-
I--

I--

I-

NOTES: Sample inlerval I logged by: Judi Shapiro
Sample Interval submitted for analysis.
NR - No reading DrIlling Contractor: M&R EnvlrorvnentaJ Drilling

NA • Not applicable
Driller: Phil Thornsbury

}LL SPECIFICATIONS:
Screen Intervat. NA sandpack: NA Grout NAJJa.ScreeNIRiser. NA

Bottom of Hole: 4R Riser Interval: NA Bentonite: NA Cover: NA



Job. No. ,I Client NORDIV, NAVFAC Location: t:t:j~ 4!«S

•
EA Engineering, Science, 29600.60 NCBe Davisville Creos te Dip Tank Area

and Techn logy,lnc. Drilfing Method: Mobile 8-81 rig, pushing 2 in. Boring No.
split spoon samples continuous. R.£,J"IY\E~

LOG OF SOIL BORING 'EBB 28-68 sa
-!OOrdinates:

~8"'-S8-0' C
8ampling Method: 'Z' 00 split-barrel sampler

~urface Elevation: . driven by 140-lb harrvner railing 3D" Sheet 1 of 1
'Well Riser E1eva6on: Drilling water Level: Not encountered

~I
Drilling I Finish

Date: TIme: TImes 04124196
Surface Conditions: Grass/sand 08:45AM 09:00AM

is<JmpIe Inches Dpth samptf. PIO Blows S1ral Ft USCS

Type Drtven/ln. Csg. I depth (ppm) per Unit bgs Log

Reevrd (It) I-bk. 6"' SOIL DESCRIPTION
24 5-1 , 0 1).4" Fme to'medium sand, little coarse sand to pea sized gravel, yellowish-orange, dry.

55 11 0 0-2 3 5 4-11" Silty fine sand, trace medium to coarse sand, , piece of angular 1" gravel at
9 , bottom, ofivegray, dry.

12
24 5-2 4 2 Silty line sand, litIIe coarse sand to gravel to ''', bottom 1" wood. possible staining,

SS 9 0 2-3.5 NR 7 daIk brown, moist.

5016"' 3
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I-

- l-

I--
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I--

I--
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I--

I--

I--

I--

I--

:--
i.-

NOTES: Sample interval I Logged by: Judi Shapiro
Samp/elntervaJ submitted for analysis.
NR • No reading Drilling Contractor: M&R Environmental DriUing

NA • Not applicable
Driller: Phil Thornsbury

JELL SPECIFICATIONS:
Screen Interval: NA Sandpack: NA Grout NAU ia Screen/Riser. NA

B Clttom of Hole: 4ft Riser Interval: NA Bentonite: NA Cover: NA



Job. No. II Client NORDIV, NAVFAC locallon: t:ti~ 2ts

•
EA Engineering, Science, 29600.60 NCBC Davisville Creosote Dip Tank Area

and Technology; Inc. Drilling Method: Mobile 8-61 rig, pushing 2 in. Boring No.

split spoon samples conllnuous. 62E,JAlttEb
LOG OF SOIL BORING EBS·28-6B 84

blnates:

Ql8"-SB-ol D
Sampling Method: l' 00 split-barrel

SUrface Bevallon: sampler driven by 14l).1b hammer faUlng 30" Sheet 1 of1
VVeH Riser Elevation: Drilling Water Level: Not.encountered Start I Drilling I Finish

Date: Time: 04124196 Times 04124196
,-

Surface Conditions: Grass/sand - 09:00AM 09:20AM

p8ll1Ple Inches Dplh Samp# PID Blows Sbal Ft USCS

"TYJIll DrivenIIn. Csg. I depth (ppm) per Unit bgs log

Recvrd (ft) ~bk. 6" SOIL DESCRIPTION
24 5-1 2 0 0-3" Ane to medium sand, 1racecoarse sand to pea sized gravel, lOOIIets, yellCMlisb-

55 16 0 0-2 10.4 8 orange, dry.

10 1 3-16" Silty fine sand, lillie medium sand, lillie subrounded gravel to 314-, olive gray
10 to dark brown at 14-, dry.

24 5-2 5 2 Silty line sand, pieces of glass, ceramic, ash and wood, olive gray with a 6ght brown

55 11 0 2-4 1.1 5 band from 7.ff', dIy to moist at bottom 1-.

15 3
'11

4
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-

NOTES: Sample interval I logged by: Judi Shapiro
Sample interval submitted for anaJysis.
NR • No reading Drilling Contractor: M&R EnvIronmental Drilling

NA • Not applicable
Driller: Phil Thornsbury

}LL SPECIFICATIONS:
Screen Interval: NA sandpaclc NA Grout NA....SI.Screen/Riser. NA

Bottom of Hole: 4ft Riser Interval: NA Bentonite: NA Cover: NA



'L.' u ' . TABLE 4.-1A
BUILDING AND AREA RELATED EBS REVIEW ITEMS

SEMIVOLATILE ORGANIC COMPOllNDS DETECTED IN SOn. SAMPLES
NCBC DAVISVILLE, RI

TARGET COMPOUND LIST SEMIVOLATILES BY CLP OLM 01.8 METHOD

~1918-
,au &Uti I£IHi - '- 1£U.:ll

SAMPLE INTERVAL 0.1' 0.2' [RE) 24' [RE) 0.2' [RE) 2-4'[RE) 0.2' 24' 8-1' [DL] 2-4'
LABSAMPL2m H0118'7 ""W,RE 9CiG4iUS, RE 9CiG4iW,RE 9CiG4iU4, RE !Ni06l18 H06114 9606119, DL 9606UO

SDGN M2'O 96lI659 !If0659 MlI65f M659 M659 H065J """ 9tilI659

DATE COLLECTED 02/27/96 04124/96 04124/96 04/24/96 04124196 04124/96 04I26J96 04/24/96 04/24196
DATE EXTRACTED 03/08/96 OS/18/" OS/I8/96 OS/l8/" OS/18/" OS/fTIJ96 OS/fTIl" OS/fTIl" OS/fTIlH
DATE ANAL't'ZED 03120/" OS121/" 05122'" " OS12I'" OS121/" OS/Z1/H OS121196 $1111", 51241" OS/11/"
SAMPLE MATRIX SOIL SOIL SOIL: SOIL ' SOIL SOn. SOIL SOIL SOIL
DILUTION FACTOR 1.0 1.0 1.0 1.0 1.0 1.0 10 20,50 1.0
PERCENT SOLIDS 89.1 BU Bl.0 83.0 88.0 91.0 87.0 !lO.1 ,1.6

'''C. (;ON~ ~U"~ ~UN\'; ~UN\'; ~UN~ ~U"~ \,;UN\,; ~UN~ -(;ONC
uc/Kg Q ugfKg Q UI!KI Q UllKa Q ugfKi Q UIIKI Q ua/KI Q uglKg Q uafKI Q

fllenol 33l '- 31U iU U~ . 41U U~ 4UU U laI: VI - - - -
bis(2:Chloroed yllcther 331 "170 IU UJ 410 UI 400 U IlK UI - - - -
Z-Chloropbeno 331 --, 10 UJ 41U IJ 400 ,tJ 18 UI - - - -
Il,3-DIChlorobCozene 330 3 "\. 1. IU 410 JJ 400 U III UJ - - - -
11.4-DlchlorobC nzene 330 --, ,,"U lllO 410 /1 4UU U 3B UI - - - ..
11,Z-Dichlorobc ozene 330 3 t 3110 410 ' /1 400 U 38 UI - - - -
IZ-Melhylplleno 330 370 \. 3110 4lU 4( '1. ' ISO UI - - - -
12,2 -oxybis(l-4::hIoropropane) 331 370 1. "\.3: 410 4( . 1. 5110 UI - - - -
13 of4-Mcthy11acDOl 33( 370 .. ;, 4( 1. 110 UJ - - - -
IN-NIlrOso-di-n-propylamme 331 '3'70' U 3 1\ 4( 1. 511( UI - - - -
IHexac:hloroelhane 331 371 3: U 4UU ·U "38( UI - - .. -
INltrobenzene 331 371 3110 U 4UO U 311I UJ - - - -
Ilsopllorone 131 371 110 "- 4 lJ U. 400 tJ 3S( UJ - - - -
2-Nitrophenol 131 371 31lU 4 UI 10 1. '381 UI - - - -
IZ.4-Dlmethylpbenol 131 '37tr 3110 'If UJ 10 l 3111 UJ - - - -
bls(2-e:::hlorocdlolt)')mclhane 30 370 380 4 UI 10 l 38( UJ - - - -
.4-DiChi rOpilenol 131 370 U 380 UI 41 I"\. 1. 3S1 UI - - - -
.2.4-Tril:hlorOllCozene 131 "37C U 311U UJ 41 . l 311( UI - - - -

NaPhthalene 131 371l 3110 1 '. 101 311 UI 30 J 4CiU UI 1190 UI 44 '1J
4-Chloroanillne 131 37C 311U I" 38( UJ - - - ..
Hexachlo ne r31 "3'n! 380 1"- 38< UI - - - -
4-Chloro-3-Inelbylphenol 330 370 3S0 11 38< UJ - .. - -
Z-MetJIylnaphthalene 330 370 380 II 41U 1 4 Go... 1J1 3111 UJ - - - -
iHellachlorocyclopenllUliene '130- -170 3110 II 410 1 4110 '\ UJ J8(f UI - - - -
2.4.6-Trlchl rophenol 330 370 U 3S0 I 410 • WI) NIJ· J8( UI - - - -
12,4,5-Tnchloropheool 1100 900- U ¥3U IJ !l9O 1 IJCiO . m... 911 UI - - .. -
2.(;bloronapJUhalene 330 370 U lllU /J 41U IOU Ul 3111 UJ - - - -
Z-lIIltroanilUle -SUi -goo U 930 UJ 99 ,. 160 -UI

"'"
m II - - - -

Dlmelbylphthalate -33 -370 U 3110 1JJ 41 100 111 II II - - - -
1AcenaphthYlene 33l 370 U 311U HI Ui IUlJ JI lSI 1"- II 54 J llUO UI 1600 Ul '76 U
2.6-DiRltrotoluene 331 '370 U 3110 HI nr 100 111I IJ - - - -
IJ-Nltroanlllne 801 900 U Y'JU lJJ ~ JfiO -91l: tU - - - -
IAcenaphlbene 331 "370 u 3110 HJ no UI .'100

38~ UI 4W IUW I 14UU J 51

PaJe 7 of 20



TABLE4-2A
BUILDING AND AREA RELATED EBS REVIEW ITEMS

SEMIVOLATU..E ORGANIC COMPOUNDS DETECTED IN SOIL SAMPLES
. NCUC DAVISVDLE, RI

TARGET COMPOUND LIST SEMIVOLATILES BY CLP OLM 01.8 METHOD

ft~tu\t'j \Cfl~

~w

SAMPLE INTERVAL
LAB SAMPLE W
SDG#
DATE COLLECTED
DATE EXTRACTED
DATE ANALYZ'ED
SAMPLE MATRIX
DD..UTION PACTOR
PERCENT SOLIDS

1:l.4-DlJUttopnenol
I4-Nittopllenol
IDibenzotunn
12,4-Dinih'OfDluene
IDietbylpl1lbalaw
I4-Chl rophenyl-pbenylelher
,Fluorene
14-1'1ilroamllne
i2.melllyl-4,6-Dinittophenol
IN:NffiOsodiJlhinylamine
['HJiOiiiophenyl-phenylelber
IHexacbl ro!Jel1Zenll
IJentachlorophenol
PbenanUU'ene
MdIracene
[)i-n-blltyl phlbalate

IFluoranlhllne
ICliroazole
IPyrene
IBenzyl butylphdWate
13.3'-Dichlorollenzidine
1Benzo(a}anthracenll
!chiysene
6is(2-Edlylhexyl)pbthalalll
:Di-n-octYrphthalate
lJenzo{b)ftuoranlbene

De

IBenzo(a)pyrene
IIndeno(I.2.3-ed)pyrene
IDibcnz(a,h)iinthracene
IBenzo(B,b,OJ'Cirylene

""~'lIC.

llW
-SOO
330

-33cr
330
330
330·
800
800
330
330
];tU

800
-330
-330

330
3U
30
3U
30

130
~30

330
330
3:
3:

'1:
3:

o
30
30

0-1'
lHiOZl87
M260

02121/"
03/08'"
03120/"

SOD..
1.0
89.1

I,;U"I,;
UlfKc I 0

1'-""""'"
~--I U

3~ I U-
r70~ U
170 "-0-
J7OI-~

370-1 U
900 I U
900
370
170
170
100
170
170-1-0-
170 I U
170 I-U-
1701 U
~I--S-

-370-IUl
370 l-or
l7o-rur
170-' UI

21001 UI
f7CJ1--uT
41
370 IOJ

-370-1 UT
no I UT
no - lUI

l7~rur

0-2' [1lE]
lIIiOliU2, HE

MG5J
04124/"
05/1S/"
OS/Zl'"

SOIL
1.0
8U

--coNe-

't? Ig
J30 I UI
JIO -I \11
381)-' Ul
180 I \Jf"
180 --I UJ
J80-I"UJ

't30 I Uf"
~nJI

JIO~IUJ

31(J~"'Ul

380-- lUll
-0

~8Cf

310-IW
~80-rUI

3m-rUI
380 1 UI
80--.--ur
380--' UI
45
mr
380
Db"
380
JB
t80-I~

110 --, tJ

I I£lIlii
~'(IIE) .

H06U5,U
!ICi065t

04124'"
05/18/96
OS/22/"

SOIL
1.0
81.0

I,;UNI,;

1: la
990 I Ul
410-1 UI
410 I OJ
4fcr--IUJ
410 _. l-or
410 1 UJ
990 1 OJ

-ggo-rUJ
410 - n
4"
41(

-qgc
'410

410410,
-410
410 1 til

--41O-1-1Jr
~ro 1'UJ
410 1 OJ

-4Icr--J-ur
-410-' Ul
410 - I ""'Of

410 1 UJ

:~g-I ~~
-410-1 Ul
410 1 t1J
410 .• UJ

--41U--1:-uJ

1£1I8"
002' [RE]
"U3~!BE

"""041241H
05/18/"
oSlZl/H

SOIL
1.0
83.0

-I,;ONl,;

1:' 1&
ilInJI
IO-IUI

10 I or
~r1JI

0- 11J:
lJTU
OTU
o~I-U,

400 I UJ
400 1m

-400---rUJ
9liO I UI....

""'OJ
--400-nJJ

"400-1-UJ_ IOJ

400\: 1 DJ
~-Ul

.'400 -'lll
400 I ur

~
-40(

-400 -I UJ
-4

400 I UJ

-2-4' (lIE)
!ICillliU4, BE

HOCi59
04124/"
05/18196
OS/21/"

SOIL
1.0
88.0

""WNC"

1: 1g
UI
UI

D I UJ
UI

3
-gIl
911

""3811- 1 UJ
~8Cf • UI
__.-. Ul
-g10 I UI

JIl

~rUl

80 • Ul
UI
UI
Ul
UI

380 I UI
3IIJ 101

';rF;
~ lUI

"

00Z'
!I6OCi118
H0659

041241"
05/07/"
05/2l1H

SOIL
.1.0
92.0

\;U"\;

lII1KI 10

5.3 1 J

.30
u

7]

70

57
7]

100
"..

67
tn
'.Q
87

KH

~'
960&114
!ICi065!f

04I24S/"
05/07'"
OSlZlIH

SOn.
10

87.0
\;U"\;

ualKa I 0

160- IJ

-550-I~

UU I J

1600- 1 J

-13GO-'~J

UCHI-n
UOO- IJ

~
1600 I~

'UU • J
UQ 1 J
840 . IJ

~

0-2' lOL)
H0611!f. DL

HOCiD
04/24196
05/07/96

5/21/96, 5/24'96
SOn.
ZO,sO
90.1

I,;UNI.:
ugIKg I 0

S10-1~

!IOO 1 J
4600 I J

-25oo-.-J

l700 I J

5!IIJ I J
1500 l-.r

680
... I J

330 I ~

150 I ~

'~-IIJI

- I J

i~

J.4'
9606110
960659

04124/96
05/07/96
OSI21/96

SOIL
1.0
,1.6

I,;UNI,;
uaIKI I 0

-'.6 I 0

14
40

4.-
37

11-.

11
"f.'i
.-.z-
4.1

-z.2 10
6.4

-
,PU."



"~'....~.......- 'l'aLld-1A
BUILDING AND;AREA RELATED EBS REVIEW lTEMS

SEMlVOLATILE ORGANIC COMPOUNDS DETECTED IN SOJL SAMPLES
. NeBC DAVISVD.J..E, RI

TAllGET COMPOlJND UST SEMlVOLATILES BY CLP OLM 01.8 METHOD

~\'m

' .... ~ IIWNiJ - -SAMPLE INTEIlVAL 0-1' W.5' lOLl 0.1' . 2-4' . 2-4' (DtJPJ 0-1' 0-1' 0-1' 0-1', DVP
LAB SAMPLE W HOliI13 HOliUl, DL H06115 M6116 HOci1l7, DL lI60231'7 M2328 9601343 lI602349
SDG, ,.59 tG0659 96OIS59 9Ci0659 9Ci0659 9601'70 960210 960174 960214
DATE COLLECTED 04126'" 04124196 04126/96 84126196 04/26/96 02128'" 02/28/96 02119/. 02/19/96
DATE EXTRACI'IID 05/07/96 . 05/fr7196 05/01/96 0510'7196 05/0'7/96 03/11/96 03/11/96 03111196 03/11196
DATE ANALYUD OS/21/96 ~/1119li, 5123/" 05/2V96 OS/211!11S 5/21/tCi, 5123196 03l221l1li 03l2Z/lIli 03125196 03125/lIli
SAMPLE MATRIX SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
DILVTI N FACI'OR 1.0 1.0,10 20 20 20,50 1.0 1.0 1.0 1.0
PERCENT SOLIDS 94.5 84.0 9l.8 81.0 81.0 90.8 90.0 93.3" 95.011

...... \;UN\; \;UN\; ~UNl; l;UNl; ~UN~ \;UN\; \;UN\; \,;UN\,; \;UN\;

UI1Ka Q UI1KI Q aa1KI Q UI1KI Q ua1KI Q Uf/Ka Q UI!KI Q ugIKa Q uglKg Q
Irnenol :330 - - - - - \..,)11II u ",u ::t:lU u ::t:IU u
Ibis(Z.(;hloroedlyl)elller 330 - - - - - 'Xt& rlU :350 U :3~ U
1:l-(;h1oropnenol 330 - - - - - :3lIl 170 350 U 350 U
1.3-D IChlorobcnzene 330 - - - I - - IfU\. S7U 350 U 350 U
1,4-D lehlorobenzene 330 - - - - - 10 \. nu 330 U 00 U
l,:l-I,; lem rooenzene 330 - - - - - 100 ~ 370 U l:lU U I~ U
2-Me1IIYlpbenol 330 - - - ; - - 100 :70 U 350 U 50 U
IZ,Z'oOllY oropropanc) 330 - - - , - - IOU . I\. 17U U 50 U 150 U
13 or 4-Mefbylphenol 330 - - - - - I 300 U 17U U m U 350 U
N-Nitroso-dl-n-propylamine 330 - - - - . " - XIU U "\.;170 U SO u 35U U
IHeMChloraetballe l30 - - - - - 300 U I'{U U W U 3:10 U
Nitrobenzene 330 - - - - - lOU U no tl 3:10 3.50 U
lsopborone 330 - - - - - lOU U 37' "- 1 .50 350 '0-
:Z-NllIOpllenol 330 - - - - - 160 U 17 3:10 3~ U
Z,4-Dimetl1ylphenol 330 - - - - - 50 U 11 ~ 3:10 3:10 U
bis(Z-CblotoetllOxy)mclbano 330 - - - - - iO U 17' I\. »0 U 350 U
2,<4I-Dicblorophcnol 331 - - - - -. 50 U I1l 33"Q U 3~0 U
I,,, ,4-1'nchlorooenzene 33l - - - - - lU U 171 \. l:HJ U 3~ U
Napblllalene 331 42 t1 140 I 870 UJ 990 US 550 .. 360 m I.'( , U 3~ I) U
4-\,;hloroahUb JJI - - - - - 3fiU 174 ';)1 U J I) U
HeuchlorolJUladiene - - - - - Sll 151 \.. 3 I) 0-
f-Chloro-J-mctbYlpbenol - - - - - 171 " 350 U
-Med ¥Inaphthalene - - - - - 17U U 1:11 '\I 3.50
cue II rocyelopenlldiene - - - - - 174 U 3'1 ' 330
,4,fi rtehioropllllno 3 - - - " - - 174 U 3.50 3~

,4, - nehloroplleno suo - - - - - 114 SYl U IlfiO u '\'4,4U
2,(;11I orolllpblllllcnc 330 - - - - i - 011 371 U l:lU U 'Xt'O U
2-NltroaniIb IlOO - - - - - IIllU 1190 U 860 u IIl1P U
DlmedJ] pbthalate 330 - - - - - lfiO U 37U U 3.50 U 3SO\ U
iAcenap 11IIylDne 330 74 U 75 .. 1'110 UJ '1700 .11J . 17110 UJ XIU U 370 U 330 U 330 \ U
2,6-Dlni trotaluone 330 - - - - - 500 tJ 370 U 51 U 3.50 I\.U
3-NItI'QlUUllOC 1100 - - - - - 1110 U 1IW U Ci4 U lI4U til
IAccnapb1lleoc :330 4~ U 14UU J I1JU I -,zotr ~l '"'Il_ I KIU U nu. U :II U 3.50 U'\
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TADLE4-2A
BlJILDlNG AND AREA RELATED EBS REVIEW ITEMS

SEMIVOLAmE ORGANIC COMPOUNDS DETECTED IN SOn. SAMPLES
NcBC DAVlSVD..LE, RI

TARGET COMPOtJND LIST SEMlVOLATD..ES BY CLP OLM 01.8 METHOD

~ebtU\t'i \~,

oW

SAMPLE INTERVAL
LAB SAMPLE ID
SDG'
DATE COLLECTED
DATE EXTRACTED
DAm ANALl'ZED
SAMPLE MATRIX
DILUTION FACfOa
PERCENT SOLIDS

~,4-Dinitropllenol

J:.Nirropllenol
libenzofllran
~.4-Dinlcrotoluentl

IDielbylphlhalare
I4-CliIOrilPliCnY1.;phenyrether
IFluorene
4-NilrOlUllline
l-milthyi=4.6ODInl
N-NitrosodipbenylaminD
4-Bromophenyl-phenyletller
Hexacnlorobenzene

[pentachlorophenol
IPbenanthrene
IAnthraCene
IDI-n-butyl pblhalare
IFluoranthene

'arbaz Ie
IPYrene
IBenzyl butyl plllhalate
l~ichlorobeilZidine

Benzo(a)anlbnu:ene
IChrysenc
Ibis(2-BUlylhexyl)phlbalate
IDi-n-octylpblhalate
~b)f1UOral1dlene

o£kmuoranihelie
IBenzo(a)pyrene
Ilndeno(I.:Z.l-t:d)pyrene
IDibeilZ(a,h)andlraeene
IBenzo(I,h.i)perylenc

IUI"L
IIW

310
30

BOO
'"Iiii'

330
330
33U

800
-330
330
330
330
330
3"0

330
330
~30

330
330
330
330

"Dr
330
330
330
330

0-2'
HOCi113
'li065J

041261"
05/f17/"
05/2V"
'SOIL

1.0
94.5

~U"~

uaJKI I Q

7.4 1 lJ

6.4- I J
-5.1~1 J

17 1 J

13 11

4.4
15 1 I

7.8
'"D'

1.6
.•7
,.1

1.2

I~

203.5' [OL)
!ICiOGUl, DL

96Oli59

04/24'"
05/f17'"

~I2V", 5123/"
SOn.
1.0,10

84.0
\:U.Nl;
QI!Kg I Q

31 II

300 'J
91 I~

480 ' I I

360'- r~1

1JO 1-'
300 1 ~

J30
"..

1110
uo
32
:uo

0-2'
!IIiOl5115
lJ6lI6D

04I2li/"
05/f17/H
0512"1''''

SOlL'
20

91.1
\,:UN\,:
uaiKa I Q

140 ' 1 J

ZIG I J
300 I J

"0'11..
2100-1 I

llUU I "'J
14UU 1 I

110
m IJ
100
110
II
700

%-t, "
9CIU01li
lJ6lI6D

04J2li1"
05/01'"
O5l2l19ci
son.

20
81.0

\':U"\':,'

UIiKI tQ..

lIIQ 1 I

1600 1 J
430 I J

1!JOO -- ~ J

1500-1 1

'1300-17
IJW, I I

",000....
2.ZOO
ICIO
ZIG
14UU

I£H
%-t,

M06117,DL
!Jli0659

04I2li/"
05/07/"

~/2V", 51231"
son.
20,50
81.0

\,:UN\,:

UI1KI I Q

llQ I I

1600-'/
B8Q 1 J

2100 - '1'7

~ II

rlUU I J
,;rruu 1 I

3_ H­Boo
2700 -- 1"'1'
1600
GO

:rT1O

0-1'
JCi02327
96Q270

02/28/"
OJ/IVM

0312ZJ"
SOIL
1.0
!IO.8

\,:UNl;

UI!KI I Q
so

'18U

II\.,
I'\:

o
880

. -mr
50
flU

50 I U
80 I U

118 1 I
360 I lJ
360 I lJ

I

o
XIU
51 1 I

" I I
XIU 1 U
JCiO I lJ

T--H
I

IU I U

iO I lJ
iO I lJ

t~

0-1'
9liOZ318
96Q270

021281"
O3JlV"
03/22/96

SOIL
1.0

!IO.O
\,:UNC
ugIKc I Q

"1:

no
no 1 1:
370 I lJ

rKYO

~,196
'lt70
31Q
no\.
KYO
370 1'\1
370 1 0\.
370 1 l
370 I 1:
370- -1 t.
370 I l
nu 1 l

'0 I l
70 I l

370 It
170 I l
70- I l

rH
70 I U

nu I II
370- I U
370 I U

, IlA':I

, 0-1'

'602343
'60274

02/29/"
OJ/IV"

03/25'"son.
1.0

93.31/1,
~UN\';

ugIKg I Q
IICU 1 u
860 1 u
350 I U
3~0 1 U
350 1 u
3S0 I U
3~

160
'W
35U
3'50
~o

Bm
350
1SO-

18 'J
1,,"3~0 I U

~ I U
3~ l-lJ
50""1 U
50 l.. U
3~ I~

3.:1U 1 U'\
3~0 1 lJ
3~ I lJJ

~
3~ I 1I
3~0

3.:10

350

O-I',DVP
9fi02l4!»
!M0274

02/29/96
03I1Vtli
03/15/"

SOIL
1.0

95.01/1,
\,;UN\,;
ualKg I Q

114U 1 u
840 1 U
3S0 I-u
3~ I U
350 1 u
3S0 I U
35lJ "TU

~
ISO 1 U
IJUJU
lSO I U
8~U

350 I U
3~ I lJ
3501-U
35lJ TU
350 I-U
3~0 I U
3~0 1 lJ
3~ I U
3~~-

3.:10 I U
350 IU

,,"3~0 I lJJ

~
~
350 \.l'UI
350 I\UJ
3:50 I t!Q'
3~0 I UJ'I

l~e.



Appendix A-2

Review Item 60 (Septic Tanks Building E-I07)
Geophysical Survey, Figures, and Analytical Data Summary Tables
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April n. 1996
File 96022

Ms. Jane Connet
EA Engineering, Science. and Technology. Inc.
Sharon Commerce Center
2 Commercial Street, Suite 106
Sharon. MA 02067

Re: Geophysical Investigation
NCBC -Davisville
Davisville. RI
EA Project No. 296.0060.2200

Dear Ms. Connet:

This letter report summarizes the results. of a geophysical investigation conducted by Hager
GeoScience, Inc. (HGI) for EA Engineering, _Science, and Technology, Inc. (EA) at NCBC Davisville
in Davisville. Rhode Island. The investigation, performed March 19 through 22, 1996, was part of
the EBS Phase II Review Item Work Plan Implementation at the former Naval Base. The location
of the site is shown on Figure I. Surveys were perfQrmed at 15 sites on the facility, in the areas
labeled Zones 1,2.3 and West Davisville on Figure 1. The objective of the investigation was to help
locate possible abandoned septic tanks and associated piping.

.PROCEDURE

Three complementary geophysical techniques were used to perform the geophysical investigation:
ground penetrating radar (GPR), EM terrain conductivity, and magnetics. OPR was used as the
primary technique to locate and determine the approximate size and burial depth ofseptic tanks. As
GPR signal penetration is often liniited by conductive' soils and/or brackish groundwater, at
appropriate sites GPR was combined with EM terrain conductiVity and magnetics to better locate
areas ofreinforced conCrete and buried metal, as well as to determine whether OPR anomalies were
metallic. Terrain conductivity was also used to help locate potential conductive zones associated with
water conditioners and other septic system by..:prod~cts:

Survey gridS were established at each site with the assistance ofEA's Joe Friesen and Judi Shapiro;
the grids were oriented parallel and perpendicular to existing buildings and other cultural features
using fiberglass tape. Grid nodes were staked and/or marked on the ground with water-soluble spray
paint for later reference by EA. GPR data were collected generally along traverses 2.5 feet apart in
two perpendicular directions. However, both the locations and spacing oflines were adjusted in the
field on the basis of accessibility and preliminary'on-site interpretation. Figures 2 through 15 show
the areas of survey.

63 Gregory Street. Waltham. MA 02154
Tel (617] 893·9700 • fax (617] 893-8465



Geophysical Investigation
~. NCBC Davisville, Rllode Island

METHOD OF INVESTIGATION

Ground Penetrating Radar (GPR)

File 96022
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I.

A GSSI SIR System 2 digital radar instrument with a 400-megahertz (MHz) antenna was used for the
investigation. GPR data were collected continuously along survey lines and displayed on a color
monitor. GPR data were simultaneously recorded on a 500-Mbyte hard drive for later processing and.
interpretation. The horizontal scale on each GPR record is determined by the antenna speed. Survey
stations are recorded on GPR records by pressing a marker button as the center line ofthe antenna
passes each grid node (at 5-foot intervals for this survey). The vertical scale of these radar "cross­
sections" is determined by the recording interval, which was 80 to 90 nanosecon~for this survey.
The recording interval represents the maximum two-way travel t:ime in which data are recorded. GPR
travel times were converted to depths using GPR propagation velocities determjned at similar sites.

The GPRmethod operates'by transmitting low-powered microwave energy into the ground. In this
instance, the energy has a center wave frequency of400 MHz, depending on the soil properties. The
GPR signal is reflected back to the antenna by materials with contrasting electrical (dielectric and
conductivity) and physical properties. Metal objects such as USTs or utilities typically produce high-
amplitude hyperbolic reflections onGPR records. Clay or concrete pipes and boulders produce •
similar radar signatUres. Concrete septic.tanks or slabs produce a flat, high-amplitude reflector on
the radar records. . ' __J

EM Terrain Conductivity

The terrain conductivity survey was conducted using a Geonics Model EM31-DL terrain conductivity
meter. This induction-type instrument measures terrai~ conductivity without electrodes or direct soil
contact. The meter is calibrated to read ground' conductivity directly in miUimhos per meter
(mmhoslm), with a resolution of 1 mmho/m. The transmitting and receiving coils in the EM3I-DL
have a fixed separation of3 meters. When used in its nonnal operating (vertical dipole) mode, the
EM31 achieves a penetration depth ofabout 20 feet. .Buried metal objects are typically indicated by
negative or,erratic and high conductivity values. The instrument response is more affected by near­
~ace than by deeper material..

Magnetics

The magnetics survey was perfonned using a Geometries 0-856 proton precession magnetometer.
This instrument contains a microprocessor capable ofstoring data for approximately 1,000 stations. ,
and it can collect data at each station in 10 to 20 seconds. The instrument has a sensitivity ofO.l
gamma.

The magnetic method measures the total magnetic field strength of the earth. It works on the
principle that feITOus (iron or steel) objects cause localized perturbations in the earth's total magnetic
field that are measurable with the magnetometer. The magnetic method detects buried steel and iron
objects, such as underground storage tanks and drums, to a depth of approximately 25 feet.



Geophysical Investigation
NCBC Davisville, Rhode Island

SURVEY LIMITATIONS

Ground Penetrating Radar (OPR)

",

File 96022
Page 3

;~
~
,"
(·
r
l·..
•
~,
1
.,
..
I-
~

·..t,

3
I

1
)

OPR signal penetration is site specific, determined by the dielectric properties ofconcrete and local
soil and fill materials. OPR signals propagate well in·resistive materials such as unsaturated sand and
gravel. However, soils containing clay, ash- or cinder-laden fill, or fill saturated with brackish or
otherwise conductive groundwater, cause OPR Signal' attenuation and loss of target resoll:\tion (i.e.,
limited detection ofsmall objects). OPR signal penetration·may also be limited in soils filled with
metal scrap or construction debris, as the signal is scattered and redirected to the surface at the soil-
metal (or soil-concrete) interface. '

Interpreted depths shown on Figures 2 through 16 and stated in this report~ based on estimated
OPR signal propagation velocities from similar sites. Note that OPR velocities, and therefore
estimated depths, may vary if the medium of investigation or soil water content is not uniform
throughout the Site. (Eleciromagnetic waveS do not travel as fast through water as air, so the distance
to a reflector below the water table may appear farther than in actuality.) "

OPR is an interpretive method, based on the subjective identification ofreflection patterns that may
not!uniquely identify a subsurfaCe target. .Obtaining~ along m~tiplesurvey traverses helps to
determine the size and ~pe ofburied targets." Nevertheless, interpretation of OPR data is more
subjective than'that for most other geophysical methodS,and.we'recommend confirming OPR results ' ;l ,

with other geophysical methods or through borings or test pits.

Changes in the· speed at. which the antenna is moved between stations,causes slight variations in
, distance interpolatic;ms, and hence interpreted object.positions. Although unlikely, these variations
may exceed +/-1.0 foot for this survey. Such inteipolation variations were minimized during this
survey by using 5-foot distance marks.' ,

, '

The antenna produces a cone-shaped signal pattern that emanates approximately 10 to 15 degrees
'from horizontal fore and aft ofthe antenna. Therefore, buried objects may be-deteCted before the
antenna is located directly over, them, and OPR ~omalies may appear larger than actual target
dimensions, especially if the target is located at depth.

EM Terrain ConductivitylMagnetics
, ,

Terrain conductivity and magnetic surveys are subject to cultural interference from overhead power
lines'and surface metal objects, such as cars, truc~ buildings, fences, etc., that may mask objects at
depth. Buried utilities also produce elevated or negative conductivity v~ues that may obscure other
objects of interest. '

The shape and amplitude ofmagnetic and EM anomalies do not uniquely describe a buried object or
material, as t~ese anomalies often appear larger than the buried object(s). Also, the shape and
amplitude of anomalies are influenced by the orientation of survey lines and the buried object(s)
relative to north, and b~ the orientation of the EM31 coils relative to the buried object(s).

HIUJt!k GuScitIta, fHe.
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Closely-spaced buried utilities may produce magnetic and terrain conductivity anomalies that
interfere with one another (i.e. the anomalies overlap, producing a different signature): Hence, in
areas where numerous utilities are present, the observed anomaly may result from an interference
pattern and may not uniquely describe the location ofa specific utility. '

Smallerutilities, or utilities constmcted from reinforced concrete, may be masked by larger utilities
constructed ofmetal. Terrain conductivity or magnetics will not detect utilities collStrUcted fro~

PVC, clay, orunreinforced concrete. " ,

RESULTS

The results of the geophysical investigation are shown on Figures 2 through 16. GPR surveys was
perfonned at all 15 ofthe sites. The GPR sign~penetrated approximately 8 .to. 12 feet below grade
at sites where the water table was 7 to 8 feet deep. Magnetic and EM terrain conductivity data were
colJected at sites that were. open and at least 25 feet from above-ground metal' objects, such as
buildings, overhead power lines, and dumpsters. The survey results are summarized by area below~

Site EBS 41 A (fiaure 3)

.Site EBS 41 A is located about 50 feet north ofDavisyille Road, near fonner Building 118, and about
100 feet west of Building S-85. Two septic tanks were reportedly removed from this site. GPR
detected several large reflectors approximately 7 feet below ground, as well as, two smaller anomalies
approximately 2 feet below ground. The anomalies detected along Lines 0+07.5E through 0+12.5E,
Stations O+12.5N through 0+16N, are attributed to remnants ofa septic system, or possibly a large
pipe. An EM conductivity anomaly is centered at Station 0+1 IN, 0+12.5E, nearly coincident with
the GPR anomaly observed there. This anomaly is also apparent in the contoured EM in-phase data.

Site EBS 41 B (FiiUre 4)

Site EBS41B is located about 100 feet north ofSite EBS4lAand40 feet northwest ofBuilding S-85.
The site is bo~ded on the south by two large reinforced concrete.slabs associated with a fonner
building. Because ofreinforced concrete and some demolition debris, GPR penetration was limited
to about 5 feet. Three flat GPR reflectors, attributed to concrete, were detected along Lines O+OON

HagM GelJS~ 11Il.
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and 0+02.5N, Stations O+08E through 0+12.5E. and Line 0+12.5E. Stations O+OON through 0+02.5N.
approximately 4 feet below ground. These reflectors may be caused by a septic tank" or a buried
concrete slab from the former building.. An EM conductivity•.but no in-phase or magnetic anomaly.
was observed near this possible septic tank. -aPR also detected a utility parallel to Line 0+20N
approximately 2 feet below ground.

Site EBS 42 (Figure 5)

Station O+OON. O+OOE ofSite EBS 42 is located 10 feet north and IS feet east of the northwest comer
ofBuilding 43. Only the GPR method was used at Site EBS 42, since the site is bisected from east
to weSt by a fence at 0+09N. Numerous utilities were also detected. GPR detected several large. flat
reflectors probably caused by a concrete slab 8 inches to 1 f~ot below ground along Lines 0+1 ON
through 0+17.sN. Stations 0+12.5E through Q+-18E. This concrete slab may ~e associated with a
septic tank. .

Site EBS 72 (Figure 6)
. -

Station O+OON. O+OOE is located 35 feet east 3Iid 25 feet south of the northeast conier ofBuilding 43.
Concrete pavement at the site limited GPR signal penetration to 4 to 5· feet below ground. Two large.·
flat GPR reflectors were detected approximately 3 feet below ground along Lines 0+t2.sE through
0+I5E. Stations 0+lIN through 0+ISN. These reflecto~may be causedby a septic tank. Reflectors
interpreted as a utility were observed trending north-south at O+ls.SE. toward the possible septic
tank. An EM conductivity anomaly is centered over this GPR anomaly. Large GPR reflectors of
uncertain origin were detected at the eastern edge ofthe survey grid. EM conductivity and in-phase
anomalies were observed at Station O+02.sN. O+05E; GPR and magnetic anomalies were not
observed in this area. .

ZONE 2: EBS 44, 49, AND 52

Site EBS 44 (Figure 7)

Station 0+20N, O+l5E of Site EBS 44 is located z.0 feet north of Building 67. Several flat GPR
reflectors poSsibly caused by concrete structures were observed in the survey area. One set of v
anoma~ies. centered at Station 0+32.5N. O+IOE. may be caused by a septic system 3 feet below
ground. Other reflectors characteristic of concrete. located 2 feet below ground, were detected
immediately north of an east-west trending utility at 0+28N.

Site EBS 49 (Fi~re 8)

Site EBS 49 is located immediately south ofWarehouse W-l. a large comigated metal building. Thus
EM31 and magnetic surveys were not performed. A possible septic discharge pipe was observed at
the building edge, at Station 0+20N, 0+22E. GPR detected a pipe at 0+22E trending south from the
building as far as Station 0+ION. Large, flat GPR reflectors. interpreted as caused by a septic tank,
were detected ~proximately2 feet below grOund along Lines 0+20E through 0+2sE. Stations 0+ION
through 0+13N. A utility was also detected approximately parallel to O+05N.

HtlI}PA GuStiIJta, JUl.
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Site EBS 52 (Figure 9)
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Site EBS 52 is located 140 feet north of a hydrant, 170 feet north ofBuilding 38, and about 300 feet
south ofDavisville Road. High-amplitude, flat GPR reflectors, ·interpreted as caused by a septic tank,
were detected approximately 2.5 feet below· ground along Lines 0+27.5E through 0+32.5E, Stations
1+52.5N through 1+57.5N, and along Lines 1+52.5N through 1+57.5N. Stations 0+27.5E through v
0+32.5E. EM conductivity and in-phase anomalies were observed at the same location. Magneti~

data indicate a possible buried metal object near 1+47.5N, 0+ ~ 5E, a location that does not coincide
with that ofthe interpreted septic tank. GPR also detected low-amplitude, flat reflectors ofuncertain
origin approximately 2 feet below ground near 1+52.5N, 0+20E.

ZONE 3: EBS 53~ 56A (EBS 24), 56B, 60, AND 87/60

Site EBS 53 (Figure 10)

I
I
I
I
i
I
I
I

Site EBS 53 is located in a heavily wooded area, near the fonner location ofBuilding 218. High­
amplitude, flat GPR reflectors were observed at two locations in the survey area. Reflectors observed
approximately 3 feet below ground along LiI)es O+OOE and O+02.5E,Stations 0+01N through O+04N,
may be caused by a septic tank. A ,pipe was detected immediately north ofthis feature. Other high­
amplitude reflecto~ detected 2 feet below gIOlUld near 0+15N, 0+25E at the edge of the survey grid,
may also be caused by a septic tank. A utility was also detected near this location, trending east-west
.at Line 0+12.5N. Magnetic data for Site EBS 53 we~·inconclusive. '

Site EBS 56ACEBS 24) (Figure 11)

Site EBS 56A is located immediately north of Building 5-41, of which the northeast comer
corresponds to Station O+05N, O+OOE. GPR was the only geophysical method used because of the
proximity ofthe smvey area to Buildings $-41 and 224. A concrete stnlcture, interpreted as a septic
tank. was detec~dby GPR approximately 4 feet below gI'(?und along Lines 0+12.5E through 0+15E,
Stations 0+07.5N tluough 0+11N. The GPR record of this struetme is shown in Figure 16. Numerous
utilities were also detected. A pipe trending east-west roughly parallel to O+13.SN appears to be
.related to the catch basin at Station 0+15N, O+02.5E.

Site EBS 56B (EBS 56) (Fi~ure 11)

Site EBS 56B is located immediately north ofBuilding 224. A clean-out, possibly associated with
a dry well, corresponds to grid coordinate O+09N. 0+70E. A large reflector was detected
approximately 4 feet below ground at Station 0+21N, 0+95E. The anomaly is localized, however,
and we judge it unlikely to be caused by a septic tank. Other GPR reflectors indicative ofa concrete
structure or septic tank were not observed. However, an area ofexcavation possibly associated with
a former buried structure was detected along Lines 0+ION through 0+I5N, Stations 0+67.5E and .
0+70E.

- )
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Site EBS 60 (Figure 12l
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Site ERS 60:is located immediately eastofbuilding E-I07, the southeast comer ofwhich corresponds
to Station O+OON~ O+OOE. GPR was the only geophysical method used becaUse ofthe proximity of
the corrugated metal building and a dumpster. The GPR signal penetrated only about 7 feet below
ground because ofthe high water table and proximity ofthe site to the ocean. Large GPR reflectors ~

possibly caused by a septic tank were obseryed approx~ately 6 feet below ground at Station,
0+07.5N,0+05E. Other localized GPR anoinalies were observ~d'along LineS 0+05N and O+07.5N.
Numerous utilities'were also detected.

Site EBS 77 (figure 13)

Site EBS 77 is located immediately north ofFl~ble Storage Building 299, ~e northwest comer
ofwhich corresponds to Station O+OON, O+OOE. The purpose ofthe surVey was to trace a possible
septic pipe trending north from the building. Only GPR was used becaUse of the dense brush and .
limited space. Traverses were made perpendicular to the apparent trend of the pipe, which was
detected approximately 2 feet below ground ~ong Lines O+02.5N through 0+22.5N, Q+02.5E. The
pipe appears tojog slightly westward be~en Lines 0+22.5N and 0+70N, as it was detected at '
approximately O+O~W along Lines 0+70N and 0+80N. The pipe was notdetected along Line 1+60N,
iuullediately north ofthe ~atch basin. Dense bmsh prevented confirmatory GPR traverses from being
made between Lines 0+80N and 1+60N. . '.

Site EBS 87{60 CFigure 14)

Site EBS 87/60 lOcated approximately 50 feet east ofBuilding 365 and 30 (eet east ofthe catch basin.
Several high-amplitude, flat GPR reflectors were dete~ted 2 feet below ground along Lines 0+22.5N
'through 0+30N, stations O+05E through 0+12.5E: These reflectors may be caused by a concrete
structure, possibly a septic tank. EM conductivitY and in-phase data show anomalies near this
possible septic tcink, but no magn~tic anomalies were observed. A pipe was detected trending roughly"
parallel to O+04E. No reflectors indicative ofa septic tank were detected elsewhere in the survey
~a .

WEST DAVISVR.LE

Site EBS 36 (FilWre 15)

Station 0+1ON, 0+12.5E ofSite EBS 36 is located approximately 30 feet south ofa cormgated metal
shed. Bec~use a wooden septic tank was reportedly present at this location, GPR was the only
geophysical method used GPR reflectors attributed to a septic tank were observed along Lines
O+07.5N through 0+12.SN, Stations 0+10E through 0+15E. We judge that the GPR anomaly,
observed 5 feet below ground, is caused by the reflection of the GPR signal off a water-saturated
wooden cover or its reverberation within the air space ofthe septic tank.

)
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We recommend test pits to confinn geophysical results, especially in those areas where GPR was the
only geophysical method used. All invasive work should proceed with caution, as the geophysical
investigation may not have detected all the utilities present. We recommend excavating test pits at
the following locations: -

I) EBS 40: 0+15N,0+IOE:
2) EBS 41A: 0+13N,O+IOE:
3) EBS 41B: 0+01.5N,0+1IE:
4) EBS42: 0+14N,O+17.5E:
5) EBS 72: -Q+12.5N,0+12.5E:
6) EBS 44: 0+32.5N,0+10E:
7) EBS 49: 0+12.5N,0+22E:
8) EBS 52: 0+54N,1+31E:
9) EBS 53: 0+2.5N,O+02.5E:

0+15N,0+25E:
10) EBS 56A: 0+1 ON, O+13E:
11) EBS 56B: .
12) EBS 60: . O+07.5N, O+05E:
13) EBS 77: 0+02.5N - 0+80N:
14) EBS 87/60:

0+25N,O+10E:
15) EBS 36: 0+1 ON, 0+12.5E:

Probable septic tank .
Possible septic tank or·remnant
Possible septic tank .
Near-sUlface concrete slab; possible septic tank
Possible septic tank' .
Possible .concrete pad or tank
Probable septic tank
Possible septic tank
Possible septic tank
Possible septic tank
Probaple septic tarik
Not observed; clean-cut at O+09N, 0+70E
Possible septic tank
Pipe at Stations Q+02.5E to O+05W

Possible concrete or septic tank
Probable septic tank

*****

Please call us at (617) 893-9700 ifyou have any questions regarding this report. We have appreciated
the opportunity to work with EA and hope to do so again in the near future.

Respectfully yours.

!JE=-~rn~ .
W Doria Kutrubes

Senior Geophysicist
.

.~~ .t!y
Jutta L. Hager, Ph.D.
President
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FIGURE 15
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NOTES: 1) ORICINAL MAP SOURCE: NCSC STATION MAP, 1992

2) SAMPLE LOCATION SURVEY PERFORMED BY EA ENCINEERING, MAY 1996
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EBS Review Item 28
TPH Field Screening Sample Results

-)

12/09/97 EBS28-SS-1 1,132 Round I Floor of excavation No. I

12/09/97 EBS28-SW-E-I 776 Round I East sidewall ofexcavation No. I

12/09/97 EBS28-SW-S-I 716 Round I South sidewall of excavation No. 1

12/09/97 EBS28-SW-W-l 142 Round I West sidewall of excavation No. I
12/09/97 EBS28-SS-2 1,184 Round I Floor of excavation No.2

12109/97 EBS28-SW-N-2 242 Round I North sidewall of excavation No.2

12109/97 EBS28-SW-E-2 2,360 Round I East sidewall ofexcavation No.2

12115/97 EBS28-SW-E-2 670 Round II East sidewall ofexcavation No.2

12109/97 EBS28-SW-W-2 812 Round I West sidewaH ofexcavation No.2

12115/97 EBS28-SW-W-2 38 Round II West sidewall ofexcavation No.2

12110/97 EBS28-PIPE-SS-0 922 Round I Floor ofpipe trench at 0 ft.
12110/97 EBS28-PIPE-SWE-0 386 Round I East sidewall ofpipe trench at 0 ft.
12110/97 EBS28-PIPE-SWW-O 670 Round I West sidewall of pipe trench at 0 ft.
12110/97 EBS28-PIPE-SS-15 1,154 Round I Floor of pipe trench at IS ft.
12117/97 EBS28-PIPE-SS-15 1,734 Round II Floor of pipe trench at IS ft.
12117/97 EBS28-PIPE-SS-IS 250 Round III Floor ofpipe trench at 15 ft.
12110/97 EBS28-PIPE-SWE-15 256 Round I East sidewall of pipe trench at IS ft.
12110/97 EBS28-PIPE-SWW-IS 152 Round I West sidewall ofpipe trench at 15 ft.

•• 12110/97 EBS28-PIPE-SS-30 530 Round I Floor of pipe trench at 30 ft.
12110/97 EBS28-PIPE-SWE-30 590· Round I East sidewall ofpipe trench at 30 ft.
12110/97 EBS28-PIPE-SWW-30 728 Round I West sidewall of pipe trench at 30 ft.
12110/97 EBS28-PIPE-SS-45 618 Round I Floor of pipe trench at 45· ft.
12110/97 EBS28-PIPE-SWE-45 546· Round I East sidewall of pipe trench at 45 ft.
12110/97 EBS28-PIPE-SWW-45 576 Round I West sidewall of pipe trench at 4S ft.
12110/97 EBS28-PIPE-SS-60 550 Round I Floor of pipe trench at 60 ft.
12110/97 EBS28-PIPE-SWE-60 248 Round I East sidewall of pipe trench at 60 ft.
12110/97 EBS28-PIPE-SWW-60 340 Round I West sidewall ofpipe trench at 60 ft.

•
Page I of I



EBS Review Item 28
Septic TanklTPH Excavation Confirmatory Sample Results

:f~t·····
..

.·lli
. .... ". ;

'N

TPH (field screening) - 1,132 176
TPH-IR (Method 41Sj) 2.500* 800 170

TPH-GRO (Method SOI5M) 2,500* 2.4 NO
voes (Method 8260)

Oichlorodifluoromethane - NO NO
Chloromethane - NO NO
Vinvl chloride . 3.0 NO NO
Bromo

.W 2900 NO NOe
Chloroethane - NO NO
Trichlorotluoromethane - NO NO
I 1-0ichloroetbe.ne 9.5 NO ND
Carbon disulfide - NO NO
Iodomethane - NO NO
Acetone 10000 0.020 O.OIS
Methvlene chloride 760

..
NO NO

trans-12-Dichloroethene 10000 NO NO
I I-Oichloroetbane 10000 NO NO
Vinyl acetate - NO NO
2.2-0ichlo e - NO NO
cis-I 2-0ich10r0ethene 10000 NO NO
Methvl ethvl ketone 10,000 NO NO
Bromochlorometbane - NO NO
Chloroform 940 ND NO
I 1 I-Trichloroethane 10000 .N!> NO
Carbon tetrachloride 44 NO NO
I I-Oichloronrnnene - NO NO
Benzene 200 NO NO
I 2-0icbloroethane 63 NO NO
Trichloroethene 520 NO NO
I 2-0icbloronronane 84 NO NO
Oibromometbane - NO NO
Bromodichloromethane 92 NO NO
2-Chloroethvl vinyl ether - NO NO
cis-I 3-0ichloronronene - NO NO
4-Methvl-2-Dentanone 10,000 NO NO
Toluene 10000 NO ··'ND
trans-I 3-0ichloronronene - NO NO
I 1 2-Trichloroethane 100 NO NO
Tetracbloroethene 110 NO NO
1 3-0ichloronronane - NO NO

2-Hexanone - NO NO

Oibromochloromethane I 68 ND NO
12-0ibromoethane I 0.07 NO NO

Chlorobenzene 10 000 NO NO

I 1 I 2-Tetrachloroethane 220 NO NO

Ethvlbenzene 10000 ND NO
Xvlenes (totan 10 000 NO ND

* This value is based on total TPH which is
considered the sum of TPH-IR and TPH-GRO Page I of20
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EBS Review Item 28
Septic TanklTPH Excavation Confirmatory Sample Results

.".- ...

\., . .-
Stvrene 190 ND ND
Bromofonn 720 ND ND
Isooronvlbenzene 10000 ND ND
Bromobenzene - ND ND
1 1 2 2-Tetrachloroethane 29 NO ND
1 2 3-Trichlorooronane - ND ND
n-Proovlbenzene - ND ND
2-Chlorotoluene - ND ND
4-Chlorotoluene - ND . ND

135-Trimethvlbenzene - ND ND
tert-Butvlbenzene - ND NO
124-T· lbenzene - ND NO
sec-Butvlbenzen.e - ND ND
I 3-Dichlorobenzene 10000 ND ND
4-1 - luene - ND ND
I 4-Dichlorobenzene 240 NO ND
1 2-Dichlorobenzene 10000 ND ND
n-Butvlbenzene - ND ND
1 2-Dibromo-3-chl ane 4.1 ND NO
1 2 4-Trichlorobenzene 10000 ND ND
HexachlorobUtadiene - ND ND
1 2 3-Trichlorobenzene - NO ND
Methvl-t-Butvi Ether 10000 NIl ND
Nanthalene 10000 ND ND

SVOCs (Method 8270)
_" t

Phenol 10,000 ND ND
bis(2-Chloroethyllether 5.2 ND ND
2-Chlorophenol 10,000 ND ND
1,3-Dicblorobenzene 10,000 ND ND
1,4-Dichlorobenzene 240 NO NO
1,2-Dichlorobenzene 10,000 ND NO
2-Methylphenol - ND ND
2,2I-oxybis( I-Chloropropane) 82 ND ND
4-Methylphenol - ND ND
n-Nitroso-di-n-propylamine - ND ND
Hexachloroethane 410 NO ND
Nitrobenzene - NO ND
Isophorone - NO NO
2-Nitrophenol - ND ND
2,4-Dimethylphenol 10,000 ND NO
bis(2-Chloroethoxy)methane - NO NO
2,4-Dichlorophenol 6,100 NO NO
1,2,4-Trichlorobenzene 10,000 NO NO
Napthalene 10,000 0.044 J NO
4-Chloroaniline 8,200 NO NO

* This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 2 of 20
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EBS Review Item 28
Septic TankITPH Excavation Confirmatory Sample Results

- "

Hexachlorobutadiene 73 NO NO
4-Chloro-3-methylphenol - NO NO
2-Methylnapthalene 10,000 NO NO
Hexachlorcyclopentadiene - NO NO
2,4,6-TrichJorophenol 520 NO NO
2,4,5-Tri-chlorophenol 10,000 NO NO
2-Chloronapthalene - NO NO
2-Nitroaniline - NO Nt>
Dimethylphthalate 10,000 NO ND

& - hthylene 10,000 NO NO
2,6-0initrotoluene - NO NO
3-Nitroaniline - NO NO
Acenapthene 10,000 0.870 0.083 J
2,4-Dinitrophenol 4,100 ND NO
4-Nitrophenol - NO NO
Oibenzofuran "' - 0.140 J NO
2,4-0initrotoluene 8.4 NO NO
Diethylphthalate 10,000 NO NO
Fluorene 10,000 0.560 0.068 J
4-Chlorophenyl-phenylether - NO NO
4-Nitroaniline - NO NO
4,6-Dinitro-2..methylphenol - NO NO
n-Nitrosodiphenylamine - NO NO
4-Bromophenyl-phenylether - NO NO
Hexachlorobenzene 3.6 NO NO
Pentachlorophenol 48 NO NO
PhCnanthrene 10,000 . 1.60 ' 0.240J
Anthracene 10,000 1.10 0.120 J
Di-n-butylphthaIate - NO NO
Carbazole - 0.140 J NO
Fluoranthene 10,000 3.20 0.410
Pyiene 10,000 2.50 0.270J
Butylbenzylphthalate - NO ND
Benzo(a)anthracene 7.8 0.720 0.130 J
Chrysene 780 0.760 0.200J
3,31-Oichlorobenzidine 13 NO NO

bis(2-Ethylhexyl)phthalate 410 0.049 J ND
Di-n-octylphthalate - ND NO
Benzo(b)fluoranthene 7.8 0.600 0.160 J
Benzo(k)fluoranthene 78 0.310 J 0.054 J
Benzo(a)pyrene 0.8 0.440 0.094 J
Indena(1,2,3-cd)pyrene 7.8 0.110 J ND

*This value is based on total TPH which is
considered the sum ofTPH-IRand TPH-GRO Page 3 of 20
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EBS Review Item 28
Septic TankITPH Excavation Confirmatory Sample Results

Dibenzo(a,h)anthracene
Benzo(g,h,i erylene

*This value is based Oil total TPH which is
considered the sum ofTPH-IRandTPH-GRO Page 4 of 20



ERS Review Item 28
Septic TankiTPH Excavation Confirmatory Sample Results

-TPH (field scc . . . _., ' 7i~·: . . . 142
TPH-IR (Method 418. 1) 2,500* 170 ND
TPH-GRO (Method 8015Ml 2,500* - -
VOCs (Method 8260)

Dichlorodifluoromethane - NO ND
Chloromethane - NO ND
Vinyl chloride 3.0 NO ND
Bromomethane 2900 NO ND
Chloroethane - NO ND

... Trichlorofluoromethane - NO ND
I I-Dichloroethene 9.5 NO NO

Carbon disulfide - ND NO
Iodomethane - NO NO
Acetone 10000 NO 0.007
Methvlene chloride 760 ND NO
trans-I 2-Dichloroethene 10000 ND ND
1 I-Dichloroethane 10.000 NO ND
VmYtacetate - NO NO
22-Dichlorooronane - ND ND
~-12-DiclMoroethene 10000 ND ND
Methyl ethyl ketone 10,000 NO NO
Bromoehloromethane - NO NO
Chlorofonn 940 ND NO
I I I-Trichlo~hane 10000 NO NO
Carbon tetrachloride 44 NO ND
1 I-Dichloronmnene - ND NO
Benzene 200 ND NO
1 2-Dichloroethane 63 NO NO
Trichloroethene 520 NO NO
12-Dichloronronane 84 ND NO
Dibrornomethane - ND NO
Brornodichloromethane 92 NO NO
2-Chloroethyl vinyl ether - ND NO
~-13-D~hlomnromme - ND NO
4-Methyl-2-oentanone 10,000 NO ND
Toluene 10000 ND NO
trans-I 3-Dichloroorooene - NO NO
I 1 2-Trichloroethane 100 NO NO
Tetraehloroethene lIO NO NO
1 3-Dichloronronane - NO NO
2-Hexanone - NO NO
Oibromochloromethane 68 NO NO
12-0ibromoethane 0.07 NO NO
ChIorobenzene 10000 NO NO
I I 1.2-Tetrachloroethane 220 NO NO
Ethvlbenzene 10000 NO NO
Xvlenes (total) 10000 NO NO

*This value is based on total TPH which is
considered the sum of TPH-[R and TPH-GRO Page 5 of 20
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EBS Review Item 28
Septic Tank/TPH Excavation Confirmatory Sample Results

"
,

.'

.. .' ...
Stvrene 190 NO NO
Bromofonn 720 NO NO
Isonronvlbenzene 10000 NO NO
Bromobenzene - NO NO
1.1.2.2-Tetrachloroethane 29 NO NO
1.2.3-Trichloronronane - NO NO
n-Pronvlbenzene - NO NO
2-ehlorotoluene - NO NO
4-ehlorotoluene - NO NO
1 3 S-Trimeth~e - NO NO
tert-Butvlbenzene - NO NO
1 2 4-Trimethvlbenzene - NO ND
sec--B

.. NO NO-
1 3-0ichlorobenzene 10.000 NO NO
4-IsonroDv1toluene - NO NO
1.4-Dichlorobenzene 240 NO NO
12-Dichlorobenzene 10000 NO NO
n-Butvlbenzene - NO NO
1 2-Dibromo-3-cbloronrooane 4.1 NO NO
1.2.4-Trichlorobenzene 10.000 NO NO
Hexachlorobutadiene - NO NO
1 2 3-Tricblorobenzene - NO ND
Methvl-t-Rntvl Ether 10000 NO NO
Nanthalene 10000 NO NO

SVOCs (Method 8270)
Phenol 10,000 NO NO
bis(2-Chloroethyl)ether .:.'- 5.2 NO NO
2-ehlorophenol 10,000 NO NO
l,3-Dichlorobenzene 10,000 NO NO
l,4-Dicblorobenzene 240 0.043 J NO
1,2-Dichlorobeozene 10,000 NO NO
2-Methylphenol - NO NO
2,2'-oxybis(l-ehloropropane) 82 NO NO
4-Methylphenol - NO NO
n-Nitros«Hli-n-proPylamine - NO NO
Hexachloroethane 410 NO NO
Nitrobenzene - NO NO
Isophorone - NO NO

2-Nitrophenol - NO NO
2,4-0imethylp~ol 10,000 NO NO
bis(2-Chloroethoxy)methane - NO NO

2,4-0ichlorophenol 6,100 NO NO

1,2,4-Trichlorobenzene 10,000 NO NO
Napthalene 10,000 NO NO
4-Chloroaniline 8,200 NO NO

* This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO P.dge 6 of20



)

)

EBS Review Item 28
Septic TankiTPH Excavation Confirmatory Sample Results

-::'«'?:-
~#f,

Hexachlorobutadiene 73 NO NO
4-Chloro-3-methylphenol - ND ND
2-Methylnapthalene 10,000 ND NO
Hexachlorcyclopentadiene - NO NO
2,4,6-Trichlorophenol 520 NO NO
2,4,5-Trichlorophenol 10,000 NO NO
2-Chloronapthalene - NO NO
2-Nitroaniline - NO NO
OimethylphtbaJate 10,000 NO NO.. hthylene 10,000 NO NO
2,6-0initrotoluene - NO NO
3-Nitroaniline - NO NO
A me 10,000 NO NO
2,4-Dinitrophenol 4,100 NO NO
4-Nitrophenol - NO NO
Oibenzofuran - NO NO
2,4-0initrotoluene 8.4 NO NO
DiethylphthaJate 10,000 NO NO
Fluorene 10,000 NO· NO
4-Chlorophenyl-phenyletber - NO NO
4-Nitroaniline - No NO
4,6-0initro-2-methylphenol - NO NO
n-Nitrosodiphenylamine - , ND NO
4-Bromophenyl-phenylether - NO NO
Hexachlorobenzene 3.6 NO NO
Pentachlorophenol 48 NO NO
Phenanthrene 10,000 NO NO
Anthracene 10,000 NO NO
Di-n-butylphthalate - NO NO
Carbazole - NO NO
Fluoranthene 10,000 0.0561 NO
Pyrene 10,000 0.0501 NO
Butylbenzylphthalate - NO NO
Benzo(a)anthracene 7.8 0.0641 NO
Chrysene 780 0.1101 NO
3,3'-Oichlorobenzidine 13 NO NO
bis(2-Ethylhexyl)phthalate 410 NO NO
Oi-n-octylphthalate - NO NO
Benzo(b)fl.uoranthene 7.8 0.099 J NO

Benzo(k)fluoranthene 78
,

NO NO

Benzo(a)pyrene 0.8 0.059 J NO

Indeno(l,2,3-ed)pyrene 7.8 NO NO

*This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 70f20
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EBS Review Item 28
Septic TanklTPH Excavation Confirmatory Sample Results

Dibenzo(a,h anthracene
Benzo(g,h,i) erylene

'" This value is based on total TPH which is
considered the sum ofTPH-IRand TPH-GRO PageS or 20
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ERS Review Item 28
Septic Tank/TPH Excavation Confirmatory Sample Results

--: .~. .::~ ':.:. ... . ..... :..... . ....... '", . ~

TPH (field screening) - 1,184 242
TPH-IR (Method 418.1) 2,500* 720 90
TPH-GRO (Method 8015M) 2,500* 0.9 NO
VOCs (Method 8260)

Oichlorodifluoromethane - NO NO
Chloromethane - NO NO
Vinyl chloride 3.0 NO ND
Bromomethane 2900 NO NO
Chloroethane - NO NO
Trich1orofluoromethane - NO NO
1 l-Dichloroethene 9.5 NO NO
Carbon disulfide - NO NO
Iodometbane - NO NO
Acetone 10000 0.012 NO
Methvlene chloride 760 NO NO
trans-I.2-Dichloroethene 10000 NO ND
I I-Dichloroethane 10000 NO NO
Vinyl acetate - NO NO
2 2-0ichloroorooane - NO NO
cis-I 2-0ichloroethene 10000 NO NO
Methyl ethyl ketone 10,000 NO • NO
Bromoch1oromethane - NO -NO

Chloroform 940 NO' ND
1 1 I-Trichloroethane 10000 NO NO
Carbon tetrachloride 44 ND NO
1 l-Oichloroorooene - NO NO
Benzene 200 NO NO
12-0ichloroetbane 63 NO NO
Trichloroethene 520 NO NO
I 2-Dichlorooronane 84 NO ND
Dibromomethane - NO NO
Bromodichloromethane 92 ND NO
2-Chloroethvl vinyl ether - ND NO
c~-13-0khloroorooene - NO NO
4-Methyl-2-pentanone 10,000 NO NO
Toluene 10000 NO NO
trans-I 3-0ichloronrooene - NO NO
I 1 2-Trichloroethane 100 NO NO
Tetrachloroethene llO NO NO
1.3-0ichIoronronane - NO NO
2-Hexanone - NO NO
Dibromochloromethane 68 NO NO
I 2-0ibromoethane 0.07 NO NO
Chlorobenzene 10 000 0.042 NO
I 1.1 2-Tetrachloroethane 220 NO NO
Ethvlbenzene 10.000 NO ND
Xvlenes (total) 10000 NO ND

*This value is based on total TPH which is
considered the sum of TPH-IR and TPH-GRO Page 90f20



ERS Review Item 28
Septic TankiTPH Excavation Confirmatory Sample Results

-W""
f~~~lij .:~
:-x· .~. . •• :-:', -:.":! •

Styrene 190 ND ND
Bromoform 720 ND ·ND
Isooronvlbenzene 10000 ND NO
Bromobenzene - ND NO
1 1 2 2-Tetrachloroethane 29 ND NO
I 2 3-Trichlorooronane - ND ND
n-Proovlbenzene - NO NO
2-Chlorotoluene - ND· NO
4-Chlorotoluene - ND NO
1 3 5-Trimethvlbenzene - 0.009 ND
tert-Butvlbenzene - NO NO
1.2 4-TriInethvlbenzene - 0.030 NO
sec-Butvlbenzene - ND ND
1 3-Dichlorobenzene 10000 ND ND
4-Isooronvltoluene - ND NO
1 4-Dichlorobenzene 240 0.012 NO
I 2-Dichlorobenzene 10.000 NO NO
n-Butvlbenzene - NO ND
I 2-Dibromo-3-ehloronronane 4.1 .NO NO
I 2 4-Trichlorobenzeoe 10000 ND NO
Hexachlorobutadiene - . ND NO
1.23-Trichlorobem.ene - .ND ND
Methvl-t-ButVI Ether 10000

.. -ND NO
Naotbalene 10000 NO' ND

svoes (Method 8270)

Phenol 10,000' NO ND
bis(2-Chloroethyl)ether 5.2 . NO NO
2-Chlorophenol. 10,000 ND NO
1,3-Dichlorobenzene 10,000 NO ND
1,4-0ichlofobenzene 240 NO NO
1,2-0ichlorobenzene 10,000 ND ND
2-Methylphenol - NO NO
2,2'-oxybis(I-Chlofopropane) 82 NO ND
4-Methylphenol - NO NO
n-Nitroso-di-n-propylamine - ND ND
Hexachloroethane 410 ND ND
Nitrobenzene - NO NO
Isophorone - ND NO
2-Nitrophenol - ND NO
2,4-0imethylphenol 10,000 NO NO
bis(2-Chloroethoxy)methane - NO ND
2,4-0ichlorophenol 6,100 NO NO
1,2,4-Trichlorobenzene 10,000 NO NO
Napthalene 10,000 NO NO
4-Chloroaniline 8,200 NO NO

*This value is based on total TPH which is
considered the sum ofTPH-IRandTPH-GRO Page 10 or 20
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EBS Review Item 28
Septic Tank/TPH Excavation Confirmatory Sample Results
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Hexachlorobutadiene 13 NO NO
4-ehloro-3-methylphenol - NO ND
2-Meth w

.W • 10,000 NO NDene
Hexachlorcyclopentadiene - NO ND
2,4,6-Trichlorophenol 520 NO ND

2,4,5-Trichlorophenol 10,000 NO NO
2-ehloronaptbalene - NO NO
2-Nitroaniline - NO NO
Dimethylphtbalate 10,000 NO NO
Acenaphthylene 10,000 NO ND
2,6-Dinitrotoluene - NO NO
3-Nitroaniline - NO NO
Acenaptltene 10,000 0.230 J NO
2,4-Dinitrophenol 4,100 NO NO
4-Nitrophenol - NO NO
Dibenzofuran - NO ND
2,4-Dinitrotoluene 8.4 ND NO
Diethylphtbalate 10,000 NO NO
Fluorene 10,000 0.100 J NO
4-Chlorophenyl-phenylether "- NO NO
4-Nitroaniline "- NO NO
4,6-Dinitro-2-methylphenol - NO NO
n-Nitrosodiphenylamine - NO ND
4-Bromophenyl-phenyJether - NO ND
Hexachlorobenzene 3.6 NO NO
Pentachlorophenol 43 NO NO
Phenanthrene 10,000 0.330 J 0.063 J
Anthracene 10,000 0.310 J NO
Oi-n-butylphthalate - NO NO
Carbazole

, - NO NO
Fluoranthene 10,000 1.40 0.091 J
Pyrene 10,000 0.690 0.091 J
Butylbenzylphtbalate - NO NO
Benzo(a)anthracene 1.8 0.320 J 0.065 J
Cluysene . 180 0.400 J 0.017
3,3'-Oichlorobenzidine 13 NO NO
bis(2-Ethylhexyl)phthalate 410 NO NO

Oi-n-octylphthaIate - NO NO
Benzo(b)fluoranthene 1.8 0.330 J 0.085 J
Benzo(k)ftuoranthene 78 0.130 J NO

Benzo(a)pyrene 0.8 0.220 J 0.060 J
(ndena(1,2,3-ed)pyrene 7.8 0.048 J ND

*This value is based on total TPH which is
considered the sum of TPH-IR and TPH-GRO Page II orlO
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EBS Review Item 28
Septic TanklTPH Excavation Confirmatory Sample Results

Dibenzo(a,h anthracene
Benzo(g,h,i)peIYlene

* This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO . Page 12 or20
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EBS Review Item 28
Septic TanklTPH Excavation Confirmatory Sample Results

:

TPH (field screening) - 2,360 670
TPH-IR (Method 418. I) 2,500* 1,600 98
TPH~GRO (Method 8015M) 2,500* - NO
VOCs (Method 8260)

Oichlorodifluoromethane - NO NO
Chloromethane - NO NO
Vinvl chloride 3.0 NO NO
Bromomethane 2900 NO ND
Cbloroethane - NO NO
Trichlorofluorometbane - NO NO
I I-Dichloroethene 9.5 NO NO
Carbon disulfide - NO NO
Iodometbane - ND NO
Acetone 10000 0.030 0.022
Methvlene chloride 760 NO NO
trans-I 2-0ichloroethene 10000 NO NO
I l-Dichlo ." 10000 NO NOe
Vinyl acetate - NO NO
22-Dichlomnronane - NO NO
~-12-Dichlo~ene 10000 NO NO
Methvl ethyl ketone 10,000 0.011 NO
Bromochlorometbane - NO NO
Chlorofonn 940 NO NO
I I I-Trichloroethane 10000 ND NO
Carbon tetrachloride 44 NO NO
1 I-Dichlo - NO NO
Benzene 200 NO NO
I 2-0ichloroethane 63 NO NO
Trichloroethene 520 NO NO
I 2-0ichloronronane 84 NO NO
Oibromomethane - NO NO
Bromodichloromethane 92 NO NO
2-Chloroethyl vinyl ether - NO NO
cis-I 3-Dichloronronene - NO NO
4-Methyl-2-pentanone 10,000 NO NO'
Toluene 10000 NO NO
trans-I 3-Dichlo e - NO NO
1 12-Trichloroetbane 100 NO NO
Tetrachloroethene 110 NO NO
I 3-0ichloroorooane - NO NO
2-Hexanone - NO NO
Oibromochloromethane 68 NO NO
1.2-0ibromoethane 0.07 NO NO
Chlorobenzene 10000 NO ND
1.1 1 2-Tetrachloroethane 220 NO NO
Ethvlbenzene 10 000 NO NO
Xvlenes (total) 10000 NO; NO

* This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 13 of20
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EBS Review Item 28
Septic TanklTPH Excavation Confirmatory Sample Results

Stvrene 190 NO NO
Bromoform 720 NO NO
IsoDroDvlbenzene 10000 NO NO
Bromobenzene - NO NO
I 12 2-Tetraehloroethane 29 NO NO
1 2.3-TrichloroDrooane - NO NO
n-ProDvlbenzene - NO NO
2-Cb10r0toluene - NO NO
4-ehlorotoluene - NO NO
1 3 5-Trimethvlbenzene - NO ND
tert-B - ND NO-
1.2 4-Trimethvlbenzene - NO NO
sec-Butvlbenzene - NO NO
I 3-Dichlorobenzene 10000 ND ND
4-lsoDronvltoluene - NO ND
I 4-0ichlorobenzene 240 ND ND
1.2-Dichlorobenzene 10000 ND ND
n-Butvlbenzene - ND ND
1 2-Dibromo-3-chloroorooane 4.1 ND ND
1 2 4-Trichlorobenzene 10.000 ND ND
Hexachlorobutadiene - ND ND
1 2 3-Trichlorobeozene - ND ND
Methvl-t-Butvl Ether 10000 ND ND
Nanthalene 10000 0.010 ND

svoes (Method 8270)
Phenol 10,000 ND ND
bis(2-Chloroethyl)ether 5.2 ND ND
2-ehlorophenol 10,000 ND ND
1,3-Dichlorobenzene 10,000 ND ND
1,4-Dichlorobenzene 240 ND ND
1,2-Dichlorobenzene 10,000 NO ND
2-Methylphenol - ND ND
2,2'-oxybisCl-ehloropropane) 32 ND NO
4-Methylphenol - ND NO
n-Nitros<Hli-n-propylamine - ND NO
Hexachloroethane 410 ND NO
Nitrobenzene - NO NO
Isophorone - ND NO ,
2-Nitrophenol - NO NO
2,4-0imethylphenol 10,000 ND ND
bis(2-Chloroethoxy)methane - NO NO
2,4-Dichlorophenol 6,100 NO NO
1,2,4-Trichlorobenzene 10,000 ND NO
Napthalene 10,000 0.067 J NO
4-Chloroaniline 3,200 NO NO

*This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 14 of20
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EBS Review Item 28
Septic Tank/TPH Excavation Confirmatory Sample Results
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Hexachlorobutadiene 73 NO NO

4-Chloro-3-methylphenol - NO NO
2-Methylnapthalene 10,000 0.085 J NO
Hexachlorcyclopentadiene - NO NO
2,4,6-Trichlorophenol 520 NO NO
2,4,5-Trich1orophenol 10,000 NO NO
2-Chloronapthalene - NO NO
2-Nitroaniline - NO NO
Dimethylphthalate 10,000 NO NO.. hthylene 10,000 NO NO
2,6-Dinitrotoluene - NO NO
3-Nitroaniline - NO NO

Ac
,.

10,000 1.70 NOe

2,4-DinitroIJhenol 4,100 NO NO
4-Nitrophenol - NO NO
Dibenzofuran - 0.140 J NO
2,4-Dinitrotoluene 8.4 NO NO
Diethylphthalate 10,000 NO NO
Fluorene 10,000 0.640 NO
4-Chlorophenyl-phenylether - .. NO NO
4-Nitroaniline - NO NO
4,6-Dinitro-2-methylphenol - NO NO
n-Nitrosodiphenylamine - ". NO NO
4-Bromophenyl-phenylether - NO NO
Hexach1orobenzene 3.6 NO NO
Pentaeblorophenol 48 NO NO
Phenanthrene 10,000 1.80 0.046 J
Anthracene 10,000 1.50 . NO
Oi-n-butylphthaIate - ND NO
Carbazole - 0.043 J NO
Fluoranthene 10,000 5.40 0.078 J
Pyrene 10,000 4.70 0.072J
Butylbenzylphthalate - NO NO
Benzo(a)anthracene 7.8 1.30 NO
Chrysene 780 1.70 0.061 J
3,3'-Dichlorobenzidine 13 ND NO
bis(2-Ethylhexyl)phthalate 410 0.180 J ND

Oi-n-octylphthalate - NO NO

Benzo(b)fluoranthene 7.8 1.70 0.068 J
Benzo(k)fluoranthene 78 0.710 0.073 J
Benzo(a)pyrene 0.8 0.990 0.044J
Indeno(l,2,3-ed)pyrene 7.8 0.150 J ND

*This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 15 of20
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Septic TankITPH Excavation Confirmatory Sample Results

• This value is based on total TPH which is
considered the sum ofTPH-IRand TPH-GRO Page 16 of 20
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EBS Review Item 28
Septic TankITPH Excavation Confirmatory Sample Results
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TPH (fieldsc~) - 812 38
TPH-IR (Method 418.1) 2,500* 740 NO
TPH-GRO (Method 801SM) 2,500* - NO
VOCs (Method 8260)

Dichlorodifluoromethane - NO NO
Chloromethane - NO NO
Vinvl chloride 3.0 NO NO
Bromomethane 2900 NO NO
Chloroetbane - NO NO
Trichlorotluoromethane - NO NO
1 l-Dichloroethene 9.5 NO NO
Carbon disulfide - NO NO
Iodomethane - NO NO
Acetone 10000 0.009 NO
Methvlene chloride 760 NO NO
trans-I 2-Dichloroethene 10000 NO NO
I I-Diehl

.
10000 NO NOe

Vinyl acetate - NO NO
22-0ichlo ane - NO NO
cis-12-Dichloroethene 10000 NO NO
Methyl ethvl ketone 10,000 NO NO
Bromochlorometbane - .NO NO
Chloroform 940 NO NO
1 I I-Trichloroethane 10000 NO NO
Carbon tetrachloride 44 .NO NO
I I-Dichlo e - NO NO
Benzene 200 NO NO
1 2-Dichloroethane 63 NO NO
Trichloroethene 520 NO NO
1.2-Dichloronronane 84 NO NO
Dibromomethane - NO NO
Bromodichlorom.ethane 92 NO NO
2-Chloroetb.yl vinYl ether - NO NO
cis-I 3-Dichloronro~ - NO NO
4-Methyl-2-pentanone 10,000 NO NO
Toluene 10000 NO NO
trans-I 3-Dichlonmronene - NO NO
I 1.2-Trichloroethane 100 NO ND
Tetrachloroethene 110 NO NO
1 3-Dichloronrooane - NO NO
2-Hexanone - NO ND

Dibromochloromethane 68 ND ND
1 2-Dibromoethane 0.07 NO NO
Chlorobenzene 10.000 NO NO
1 1 1 2-Tetrachloroethane 220 NO NO
Ethvlbenzene 10 000 NO NO
Xvlenes (total) to 000 ND , ND

*This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 17 of 20
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EBS Review Item 28
Septic TankiTPH Excavation Confirmatory Sample Results

~

Stvrene 190 NO NO
Bromofonn 720 NO NO
lsourODvlbenzene 10000 NO NO
Bromobenzene - NO NO
I I 22-Tetrachloroethane 29 NO NO
123-Trichloronrooane - NO ND
n-Proovlbenzene - NO NO
2-ehlorotoluene - NO NO
4-Chlorotoluene - NO NO
1.3.5-Trimethvlbenzene - NO NO
tert-Butvlbenzene - NO NO
I 2.4-Trimethvlbenzene - NO NO
sec-Butvlbenzene - NO NO
I 3-Dichlorobenzene 10000 NO NO
4-Isonronvltoluene - NO NO
1 4-Dichlorobenzene 240 NO NO
I 2-DichlorohPn'7....c 10000 NO NO
~ ~ NO NOn- -

1.2-0ibromo-3-chlomorooane 4.1 NO NO
I 24-TrichlorobenzeJie 10000 NO NO
Hexachlorobutadieoe - NO NO
123-Trichlorobenzene - NO NO
Methvl-t-Butvl Ether 10000 NO NO
NaDtbalene 10000 NO NO

SVOCs (Method 8270)
Phenol 10,000 NO NO
bis(2-Chloroethyl)ether . 5.2 NO NO
2-ChlorophenOl 10,000 NO NO
1,3-Dichlorobenzene 10,000 NO NO
1,4-Dichlorobenzene 240 NO NO
1,2-Dichlorobenzene 10,000 NO NO
2-Methylphenol - NO NO
2,2'-oxybis(1-ehloropropane) 82 NO NO
4-Methylphenol - NO NO
n-Nitroso-di-n-propylamine - NO NO
Hexachloroethane 410 NO NO
Nitrobenzene - NO NO
Isophorone - NO NO
2-Nitrophenol - NO ND
2,4-Il~ethylphenol 10,000 NO NO
bis(2-ehloroethoxy)methane - NIl NIl
2,4-0ichloraphenol 6,100 NO NO
1,2,4-Trichlorobenzene 10,000 NIl NIl
Napthalene 10,000 6.10 ND
4-Chloroaniline 8,200 NIl ND

*This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 18 of20
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Septic TanklTPH Excavation Confirmatory Sample Results

Hexachlorobutadiene 73 ND ND
4-Chloro-3-methylphenol - ND NO
2-MethylnaDthalene 10,000 3.90 ND
Hexachlorcyclopentadiene - ND NO
2,4,6-Tricblorophenol 520 ND ND
2,4,5-Trichlorophenol 10,000 ND ND
2-ehlo

., ,
ND NDene -

2-Nitroaniline - ND ND
DimethvlDhthalate 10,000 ND ND
Acenaphthylene 10,000 ND ND
2,6-Dinitrotoluene - NO ND
3-Nitroaniline - ND NO
A

.,
10,000 38.0 NOe

2,4-0initrophenol 4,100 NO NO
4-Nitrophenol - ND ND
Dibenzofiuan - 21.0 NO
2,4-0initrotoluene 8.4 NO NO
Diethylphthalate 10.000 NO NO
Fluorene 10,000 ND NO
4-Cblorophenyl-phenylether - NO ND
4-Nitroaniline - ND NO
4,6-Dinitro-2-methylphenol - ND NO
n-Ni ,. henylamine - NO NO
4-Bromophenyl-phenylether - NO ND
Hexachlorobenzene 3.6 NO NO
Pentaeblorophenol 48 NO ND
Phenanthrene 10,000 200 NO
Anthracene 10,000 75.0 NO
Oi-n-butylphthalate - ND NO
Carbazole - 29.0 NO
Fluoranthene 10,000 180 ND
Pyrene 10,000 140 NO
Butylbenzylphthalate - NO ND
Benzo(a)anthracene 7.8 82.0 NO
Chrysene· 780 83.0 NO
3,3'-Oichlorobenzidine 13 NO NO
bis(2-Ethylhexyl)phthalate 410 NO NO
Oi-n-octylphthalate - NO NO
Benzo(b)fluoranthene 7.8 81.0 NO
Benzo(k)fluoranthene 78 30.0 NO
Benzo(a)pyrene 0.8 62.0 NO
~deno(I,2,3~)pyrene 7.8 12.0 NO

*This value is based on total TPH which is
considered (he sum ofTPH-IRandTPH-GRO Page 19 or 20
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Septic TanklTPH Excavation Confirmatory Sample Results

Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

*This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 20 of 20
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EBS Review Item 28
Septic TanklTPH Excavation Pesticide Sample Results

PEST/PCBs (Method 8080)
a1pha-BHC I - I NO I NO I ND
gamma-BHC I - I ~ NO I NO I NO
Heptachlor I - I NO I NO I NO
Aldrin I - I NO I NO I NO
beta-BHC I - I NO I NO I NO
delta-BHC I - I NO I ND I ND
Heptachlor epoxide I - I NO I NO I NO
Endosulfan I I - I NO I NO I NO
4,41-OOE I - I NO I NO' I NO
Dieldrin I 0.4 I NO I NO I NO
Endrin I - I NO I NO I NO
4,4'-DOO I - I ND, I NO I NO
Endosulfan II I - I NO I NO I NO
4,4'-00T I - I . NO I NO I NO
Endrin ketone I I NO I NO I NO
Endrin aldehyde I - I NO I NO I NO
Methoxychlor I - I ND I NO I NO
Endosulfan sulfate I - I NO I NO I ND
alpha-Chlordane I 4.4 I NO I ND I NO
gamma-Chlordane I 4.4 I NO I ND I NO
Toxaphene I - I NO I NO I NO
PCBs (total) I 10 I NO I NO I NO

Page 1of 1



EBS Review Item 28
Piping Excavation Confirmatory Sample Results

TItH (field screeniIut) - 922 386 ,.:.

TPH-IR (Method 418.1) 2,500* 1,300 86
TPH-GRO (Method 8015M) 2,500* NO -
VOCs (Method 8260)

Oich1orodifluoromethane - ND ND
Chloromethane - ND ND
Vinvl chloride 3.0 ND ND
Bromomethane 2900 ND ND.
Chloroethane - NO ND
Tricblorofluoromethane - ND ND
1 I-Dicbloroethene 9.5 ND ND
Carbon disulfide - NO NO
Iodomethane - ND ND
Acetone 10000 ND ND
Methvlene chloride 160 ND ND
trans-I 2-Dichloroethene 10000 ND ND
I I-Dichloroethane 10000 ND ND
Vinyl acetate - NO NO
2 2-Dichlorooronane - ND ND
cis-I 2-Dichlo

..
10000 ND NP

Methyl ethyl ketone 10,000 NO ND
Bromochloromethane - NO ND
Chloroform 940 NO ND
I 1 I-Trichloroethane 10000 ND NO
Carbon tetrachloride 44 ND NO
I I-Oichlomnronene - NO NO
Benzene 200 ND ND
1.2-Dichloroetbane 63 ND NO
Trichloroethene 520 ND NO
I 2-Dichloronronane 84 NO NO
Dibromomethane - NO ND
Bromodichloromethane 92 ND ND
2-Chloroethyl vinyl ether - ND NO
cis-l 3-Dichlo e - NO ND
4-Methyl-2-pentanone 10,000 ND ND

, Toluene 10000 NO ND
trans-I 3-Dichlo me - NO NO
I 1 2-Trichloroethane 100 NO ND
Tetrachloroethene 110 ND NO :

1.3-Dichloronronane - NO NO
2-Hexanone - NO NO
Dibromochloromethane 68 NO ND
I 2-0ibromoethane 0.07 NO NO
Chlorobenzene 10000 NO ND
1 1 L2-Tetrachloroethane 220 NO NO
Ethvlbenzene 10000 NO ND
Xvlenes (total) 10000 NO ND

* This value is based on lolal TPH which is
considered the sum ofTPH-IR and TPH..<JRO Page I of32
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Piping Excavation Confirmatory Sample Results

Bromofonn 720 NO ND
IsooroDvlbenzene 10000 NO ND
Bromobenzene - NO NO
I I 22-Tetraehloroethane 29 NO ND
I 2 3-TrichloroDroDane - NO NO
n-ProDvlbenzene - NO NO
2-Chlorotoluene - ND NO
4-Chlorotoluene - NO ND
I 35-Trimethvlbenzene - ND ND
tert-Butvlbenzene - NO NO
1 2 4-Trimethvlbenzene - ND ND
sec-Butvlbenzene - ND NO
I 3-Dichlorobenzene 10.000 NO NO
4-IsonroDvltoluene - NO NO
I 4-0ichlorobenzene 240 ND NO
1.2-Dichlorobenzene 10000 ND ND
n-Butvlbenzene - NO NO
1.2-0ibromo-3-cbloronronane 4.1 NO NO
1 2 4-Trichlorobenzene 10000 NO . NO
Hexachlorobutadiene - NO NO
1 23-Trichlorobenzene - ND NO
MethVl-t-Butvl Ether 10000 ND ND
Nanthalene 10000 NO , ND

SVOCs (Method8270)
Phenol 10,000 ND NO
bis(2-Chloroethvl)ether 5.2 NO NO
2-Chlorophenol 10,000 NO NO
1,3-Dichlorobenzene 10,000 NO NO
1,4-0ichlorobenzene 240 0.062 J ND
1,2-Dichlorobenzene 10,000 NO NO
2-Methylphenol - ND NO
2,2'-oxybis(l-Chloropropane) 82 NO ND
4-Methylphenol - NO NO
n-Nitroso-di-n-propylamine - NO NO
Hexachloroethane 410 ND ND
Nitrobenzene - NO NIl·
Isophorone - ND NO
2-Nitrophenol - NO NO
2,4-Dimethylphenol 10,000 NO NO
bis(2-Chloroethoxy)methane - NO NO
2,4-Dichlorophenol 6,100 NO NO
1,2,4-Trichlorobenzene 10,000 NO NO
Napthalene 10,000 ND NO
4-Chloroaniline 8,200 NO NO I

*This value is based all total TPH which is
considered the sum ofTPH-1R and TPH-GRO Page 2 of32



EBS Review Item Z8
Piping Excavation Confirmatory Sample Results
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Hexachlorobutadiene 73 NO NO
4-Chloro-3-methylphenol - ND NO
2-MethyJnaptbalene 10,000 NO NO
Hexachlorcyclopentadiene - NO NO
2,4,6-TrichlolOphenol 5.20 NO NO
2,4,5-TrichlolOphenol 10,000 ND NO
2-Chloronaptbalene - NO NO
2-Nitroaniline - NO NO
Dimethylphtbalate 10,000 NO NO
... hthylene 10,000 0.110 J 0.110 J
2,6-Dinitrotoluene - NO ND
3-Nitroaniline - NO ND
A .. 10,000 NO NO
2,4-D· .~ heIlol 4,100 NO NO
4-Nitrophenol - NO NO
Dibenzofuran - NO ND
2,4-Dinitrotoluene 3.4 NO NO
DiethylphtbaJate 10,000 NO NO
Fluorene 10,000 NO NO
4-ehiorophenyl-phenvIether - , NO NO

"

4-Nitroaniline - ND NO
4,6-~-2-methylphenol - NO NO
n-Nitrosodiphenylamine - ·NO NO
4-Bromophenyl-phenylether - NP. NO
Hexachlorobenzene 3.6 NO NO
Pentachlo

.
01 48 NO NO

Phenanthrene 10,000 0.130 J NO
Anthracene 10,000 0.210 J 0.150 J
Di-n-butylpbthalate - NO NO
CaIbazole - NO NO
Fluoranthene 10,000 0.500 0.100 J
Pyrene 10,000 0.680 0.100 J
ButylbenzylphthaIate - NO NO
Benzo(a)anthracene 7.8 0.370 J 0.180 J
Cluysene 780 0.720 0.430
3,3'-Dichlorobenzidine 13 ND NO
bis(2-Ethylliexyl)phthalate 410 0.048 J NO
Di-n-octylphthalate - NO NO
Benzo(b)fluoranthene 7.8 1.20 0.990

Benzo(k)fluoranthene 78 0.430 0.280J
Benzo(a)pyrene 0.8 0.730 0.650
Indeno( I,2,3-cd)pyrene 7.8 0.320 J 0.340 J

* This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 3 of32
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Piping Excavation Confirmatory Sample Results

Dibenzo(a,h)anthracene
Benzo{g,h,i) erylene

*This value is based on total TPH which is
considered the sum ofTPH-IRandTPH-GRO Page 4 ofJ2
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Piping Excavation Confirmatory Sample Results
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TPH (field sc .) - 670 1,154
TPH-IR (Method 418.1) 2,500* 500 1,700
TPH-GRO (Method 8015M) 2,500* - NO
VOCs (Method 8260)

Dichlorodifluoromethane - ND ND
Chloromethane - ND ND
Vinvl chloride 3.0 ND NO
Bromomethane 2900 NO ND
Chloroetbane - ND NO
Trichlorofluoromethane - ND NO
I I-Dichloroethene 9.S NO NO
Carbon disulfide - NO NO
Iodomethane - NO NO
Acetone 10000 NO 0.006
Methvlene chloride 760 ND ND
trans-I 2-Dichloroethene 10000 NO NO
I I-Diehl .. 10000 NO ND
Vinvl acetate - NO NO
22-Dichlornnmnane - NO NO
cis-I 2-Dichloroethene 10000 NO NO
Methyl ethyl ketone 10,000 NO NO
Bromocblommetbane - NO ND
Chlorofonn 940 NO NO
I I I-Trichlo .. 10000 NO NO
Carbon tetrachloride 44 NO- ND
I I-Dichloronronene - ND ND
Benzene 200 ND NO
I 2-Dichloroethane 63 NO NO
Trichloroethene 520 NO NO
I 2-Dichloronronane 84 NO NO
Oibromomethane - NO NO
Bromodichlorometbane 92 NO NO
2-Chloroethyl vinyl ether - NO NO
cis-I 3-Dichloronronene - NO ND
4-Methvl-2-pentanone 10,000 NO NO
Toluene 10000 NO -NO
trans-I 3-Dichlor e - NO NO
1 I 2-Trichloroethane 100 NO NO
Tetrachloroethene 110 NO NO
1 3-Dichloronronane - NO ND
2-Hexanone - ND ND
Dibromochloromethane 68 NO NO
12-Dibromoethane 0.07 NO NO
Chlorobenzene 10000 ND ND
L I I 2-Tetrachloroethane 220 NO NO
Ethvlbenzene 10 000 NO NO
Xvlenes (total) 10 000 NO NO

* This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO PageS of32
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Piping Excavation Confirmatory Sample Results
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Stvrene 190 NO NO
Bromofonn 720 NO NO
Isooronvlbenzene 10000 NO NO
Bromobenzene - NO NO
1 12 2-Tetrachloroethane 29 NO NO
1 2 3-Trichloroorooane - NO NO
n-Pronvlbenzene - NO ND
2-Chlorotoluene - NO ND
4-Chlorotoluene - NO ND
1 35-Trimethvlbenzene - NO NO
tert-Butvlbenzene - NO NO
1.2 4-Trimethvlbenzene - NO ND
see-Butvlbenzene - NO NO
1.3-Dichlorobenzene 10000 NO NO
4-Isonronvltoluene - NO NO
1.4-Dichlorobenzene 240 NO NO
1 2-0ichlorobenzene 10.000 NO NO
n-Butvlbenzene - NO NO
1 2-Dibromo-3-chloroorooane 4.1 NO ·NO
1 2 4-Trich1orobenzene 10000 NO NO

. , Hexachlorobutadiene " . NO NO-
1 2 3-Trichlorobenzene - NO ND

..
Methvl-t-Butvl Ether 10000 NO NO
Naothalene 10000 NO 0.009

SVOCs (Method 8270)
Phenol 10,000 NO NO
bis(2-Chloroethyl)ether 5.2 NO NO
2-ehlorophenol 10,000 ND NO
1,3-Dichlorobenzene 10,000 NO 'NO
1,4-Dichlorobenzene 240 NO 0.130 J
1,2-Dichlorobenzene 10,000 NO NO
2-MethylDhenol - NO NO
2,2'-oxybis(I-Chloropropane) 82 NO NO
4-Methylphenol - NO NO
n-Nitroso-di-n-propylamine - NO NO
Hexachloroethane 410 ND ND
Nitrobenzene - NO NO
Isophorone - NO NO
2-Nitrophenol - NO NO
2,4-0imethylphenol 10,000 NO NO
bis(2-Chloroethoxy)methane - NO NO
2,4-0ichlorophenol 6,100 NO NO
1,2,4-Trichlorobenzene 10,000 NO NO
Napthalene 10,000 NO 0.052 J
4-Chloroaniline 8,200 NO NO I

* This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 6 of32
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EBS Review Item 28
Piping Excavation Confirmatory Sample Results

Hexachlorobutadiene 73 NO ND
4-Chloro-3-methylphenol - NO ND
2-Methylnapthalene 10.000 NO ND
Hexachlorcyclopentadiene - NO ND
2.4,6-Trichlorophenol 520 NO NO
2.4,5-Trichlorophenol 10.000 NO NO
2-ehloronapthalene - NO NO
2-Nitroaniline - NO NO
Dimethylphtbalate 10.000 NO NO
Acenaphthylene 10.000 0.053 J 0.23OJ
2.6-Dinitrotoluene - NO NO
3-Nitroaniline - NO NO
A 10.000 NO 0.065 J
2.4- .. henol 4.100 NO NO
4-NOrtrophenol - ND NO
Oibenzofuran - NO NO
2.4-Dinitrotoluene 8.4 NO NO
Diethylphthalate 10.000 NO NO
Fluorene 10.000 NO O.044J
4-C1l1orophenyl-phenylether - NO NO
4-Nitroaniline - NO NO
4.6-Dinitro-2-methylphenol - NO NO
n-Nitrosodiphenylamine - NO NO
4-Bromophenyl-phenylether - NO ND
Hexacblorobenzene 3.6 NO NO
Pentachlorophenol 48 NO NO
Pheoanthrene 10.000 0.140 J 0.180 J
Anthracene 10,000 0.110 J 0.620
Di-n-butylphthalate - 0.041 J NO
Carbazole - NO 0.057 J
Fluoranthene 10.000 0.360J 0.870
Pyrene 10,000 0.320 J 1.40
Butylbenzylphthalate - NO NO
Benzo(a)anthracene 7.8 0.230J 0.910
ChIysene 780 0.410 J 2.10
3.3t-Dichlorobenzidine 13 NO NO
bis(2-Ethylhexyl)phthalate 410 NO 0.078 J
Di-n-octylphthalate - NO ND
Benzo(b)tluoranthene 7.8 0.630 2.90
Benzo(k)fluoranthene 78 0.160 J 1.10
Benzo(a)pyrene 0.8 0.360 J 1.80
Indena( 1.2,3-ed)pyrene 7.8 0.190 J 0.670

• This value is based on total TPH which is

considered the sum of TPH-IR and TPH-GRO Page 7 of 32
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EBS Review Item 28
Piping Exc:avati n Confirmatory Sample Results

Dibenzo(a,h)anthracene
Benzo(g,h,i erylene

• This value is based on total TPH which is
considered the sum ofTPH-IRandTPH-GRO Page 8 of 32
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EBS Review Item 28
Piping Excavation Confinnat ry Sample Results

~.,r .
TPH (field sc .. - 250 256

TPH-IR (Method 418.1) 2,500* 41 40
TPH-GRO-<Method 8015M) 2,500* - -
VOCs (Method 8260)

Dichloroditluoromethane - ND NO
Chloromethane - NO NO
Vinvl chloride 3.0 NO NO
Bromomethane 2900 NO NO
Chloroethane - NO NO
Trichlomtlu

.. - NO NOe
I I-Dichlo e 9.5 NO NO
Carbon disulfide - NO NO
Iodomethane - NO NO
Acetone 10000 0.010 NO
Methvlene chloride 760 NO NO
trans-I 2-Dichloroethene 10000 NO NO
1 l-Dichloroethane 10000 ND NO
Vinvl acetate - NO NO
2 2-Dichloro - NO NO
cis-I 2-Dichlomethene 10000 NO- ND
Methvl ethyl ketone 10,000 NO NO
BromocbI ." NO ND-
Chloroform 940 NO NO
I I 1-Trichlor,.-J.·....e 10000 NO ND
Carbon tetrachloride 44 NO NO
I I-Dichloronronene - NO NO
Benzene 200 NO NO
12-Dichloroethane 63 NO NO
Tricbloroethene 520 NO NO
12-Dich1oronmnane 84 NO NO
Dibromomethane - NO NO
Bro~~chloromethane 92 NO NO
2-Chloroethvl vinvl ether - NO NO
cis-I 3-Dichloronronene - NO NO
4-Methyl-2-pentanone 10,000 ND NO
Toluene 10 000 NO NO
trans-I.3-Dichlo - NO NO
1 12-Trichloroethane 100 NO ND
Tetrachloroethene 110 NO NO
I 3-Dichloronrooane - NO NO

2-Hexanone - NO NO

Oibromochloromethane 68 ND NO
1 2-Dibromoethane 0.07 NO ND

Chlorobenzene 10000 NO NO

I I I 2-Tetrachloroethane 220 NO NO

Ethvlbenzene 10000 NO NO
Xvlenes (total) 10000 NO NO

'" This value is based on total TPH which is
considered the sum ofTPH-lRandTPH-GRO Page 90r32
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EBS Review Item 28
Piping Excavation Confirmatory Sample Results

·w; Stvrene 190 NO NO'

Bromofonn 720 NO NO
IsoofoDVIbenzene 10000 NO NO
Bromobenzene - NO NO
L I 2 2-Tetrachloroethane 29 NO NO
1.2.3-TrichlOfonronane - NO NO
n-Pronvlbenzene - NO NO
2-Chlorotoluene - NO NO
4-Chlorotoluene - NO NO
I 3 5-Trimethvlbenzene - NO NO
tert-Butvlbenzene - NO NO
I 2 4-Trimeth - - NO NO
sec-Butvlbenzene - NO ND
I 3-0ichlorobenzene 10.000 ND NO
4-Isonronvltoluene - NO NO
14-Dichlorobenzene 240 NO ND
12-Dichlorobenzene 10000 . ND NO
n-Butvlbenzene - NO NO
12-Dibromo-3-ehloronrooane 4.1 NO NO
12.4-Trichlorobenzene 10.000 NO ND
Hexachlorobutadiene - NO",. NO
1.23-Trichlorobenzene - NO NO
Methvl-t-Butvl Ether 10000 ND ND
Nanthalene 10.000 NO NO

SVOCs (Method 8270)

Phenol 10,000
~

NO NO '
bis(2-ehloroethyl)ether 5.2 NO NO
2-ehlorophenol 10,000 NO NO
1,3-Dichlorobenzene 10,000 NO ND
1,4-Dichlorobenzene 240 NO NO
1,2-0ichlorobenzene 10,000 NO NO
2-Methyh>henol - NO NO
2,2'-oxybis(l-ehlorooropane) 82 NO NO
4-Methylphenol - NO NO
n-Nitroso-di-n-propylamine - NO ND
Hexachloroethane 410 NO NO
Nitrobenzene - NO NO
Isophorone - NO NO
2-Nitrophenol - NO NO
2,4-Dimethylphenol 10,000 ND NO
bis(2-Chloroethoxy)methane - ND ND
2,4-Dichlorophenol 6,100 ND NO
1,2,4-Trichlorobenzene 10,000 ND NO
Napthalene 10,000 NO NO
4-Chloroanilioe 8,200 ND ND

*This value is based 00 total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 100f32



ERS Review Item 28
Piping Excavation Confirmatory Sample Results

~::-." --
-.-

, ..
Hexachlorobutadiene 73 NO ND
4-Chloro-3-methylphenol - NO ND
2-Methylnapthalene 10,000 NO ND
Hexachlorcycl 'iene - NO ND
2,4,6-Trichlorophenol 520 NO ND
2,4,5-Trichlorophenol 10,000 NO ND
2-Chlo .• 'ene - NO ND
2-Nitroaniline - NO NO
Oimethylphtbalate 10,000 NO ND
Acmaphthylene 10,000 NO NO
2,6-Dinitrotoluene - NO ND
3-Nitroaniline - NO NO
Acenapthene 10,000 NO NO
2,4-Dinitrophenol 4,100 NO ND
4-Nitrophenol - NO NO
Oibenzofuran - NO NO
2,4-Dinitrotoluene 8.4 NO NO
Oiethylphthalate 10,000 NO ND
-'-Fluorene 10,000 -.- NO ND - .
._4-Chlorophenyl-phenylether - NO NO
4-Nitroaniline - NO ND
4,6-0initro-2-methylphenol - NO ND
n-Nitrosodiphenylamine - NO NO
4-Bromophenyl-phenylether - NO ND
Hexachlorobenzene 3.6 NO ND
Pentachlorophenol 48 NO ND ~

Phenanthrene 10,000 0.077 J NO
Anthracene 10,000 NO ND
Oi-n-butylphthalate - NO ND
Carbazole - NO ND
Fluoranthene 10,000 NO NO
Pyrene 10,000 NO ND
Butylbenzylphthalate - NO ND
Benzo(a)anthracene 7.8 NO ND
Cluysene 780 NO 0.081 ]
3,3'-Dichlorobenzidine 13 NO ND
bis(2-Ethylhexyl)phthalate 410 NO ND
Di-n-octylphthalate - NO ND
Benzo(b)fluoranthene 7.8 NO 0.090J
Benzo(k)fluoranthene 78 NO ND
Benzo(a)pyrene 0.8 NO 0.044 J
Indeno(I,2,3-cd)p~e 7.8 NO ND

* This value is based on total TPH which is
considered the sum ofTPH·IRand TPH-GRO Page II of32
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EBS Review Item 28
Piping Excavation Confirmatory Sample Results

Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

*This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 12 of32
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EBS Review Item 28
Piping Excavation Confirmatory Sample Results

'., l ...........
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TPH (field screening) - 152 530
TPH-IR (Method 418.1) 2,500* 69 430
TPH-GRO (Method 8015M) 2,500* - NO
VOCs (Method 8260)

Dichloroditluoromethane - NO NO
Chloromethane - NO NO
Vinvl chloride 3.0 NO NO
Bromomethane 2900 NO NO
Chloroethane - NO NO
Trichlorofluoromethane - NO NO
I.I-Dichloroethene 9.5 NO NO
Carbon disulfide - NO NO
Iodomethane - NO NO
Acetone 10000 0.016 NO
Methvlene chloride 760 NO NO
trans-I 2-Dichlomethene 10000 NO NO
I I-Dichloroethane 10000 NO NO
Vinyl acetate - NO NO
2 2-Dichlorooronane - NO NO
cis-I 2-Dichloroethene 10000 NO NO
Methyl ethyl ketone 10,000 ··NO NO
Bromochlo - ND NO
Chloroform 940 NO NO
I I I-Trichloroethane 10000 NO NO
Carbon • 'oride 44 ND NO
I I-Dichlorooronene - NO NO
Benzene 200 NO NO
I 2-Dichloroethane 63 NO ND
Trichloroethene 520 NO NO
12-Dichlorooronane 84 NO NO
Dibromomethane - NO NO
Bromodichloromethane 92 NO NO
2-Chloroethyl vinyl ether - NO ND
cis-l 3-Dichloro e - ND ND
4-Methyl-2 one 10,000 ND NO
Toluene 10000 NO ND
trans-I 3-Dichloronronene - NO NO
1 I 2-Trichloroethane 100 NO NO
Tetrachloroethene 110 NO NO
I 3-Dichloronronane - NO ND
2-Hexanone - ND NO
Oibromochloromethane 68 NO NO
12-Dibromoethane 0.07 NO NO
Chlorobenzene 10000 NO NO
1 1 12-Tetrachloroethane 220 ND ND
Ethvlbenzene 10000 NO NO
Xvlenes (total) 10000 ND ND

* This value is based on total TPH which is
considered the sum ofTPH-IRandTPH-GRO Page IJ of32
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EBS Review It m 28
Piping Excavation Confirmatory Sample Results

Stvrene 190 ND ND
Bromofonn 720 ND ND
IsoDroovlbenzene 10.000 ND ND
Bromobenzene - ND ND
1.1 2.2-Tetrachloroethane 29 ND ND
I 2 3-Trichloronrooane - ND ND
n-Pronvlbenzene - ND ND
2-Chlorotoluene - ND NO
4-Chlorotoluene - ND NO
I 3 5-Trimethvlbenzene - ND NO
tert-Butvlbenzene - ND NO
I 2 4-Trimethvlbenzene - ND NO
sec-Butvlbenzene - ND ND
13-Dicblo e 10000 ND ND
4-Isooronvltoluene - ND NO
1 4-0icblorobenzene 240 ND NO
1.2-0icblorobenzene 10000 NO NO
n-Butvlbenzene - NO NO
1 2-Dibromo-3-ebloluululJ ane 4.1 ND NO
1 2 4-Trichlorobenzene ' 10000 ND NO
Hexachlorobutadiene - ND NO -
1.2 3-Trichlorobenzene - NO NO
'Methvl-t-Butvl Ether 10000 NO NO

"

NaPt:halene 10000 NO
,

NO
SVOCs (Method 8270)

Phenol' 10,000 NO NO
bis(2-Cbloroethyl)ether 5.2 ND, NO
2-Chlorophenol 10,000 NO NO
1,3-Dichlorobenzene 10,000 NO NO
1,4-Dichlorobenzene 240 ND ND
1,2-Dichlorobenzene 10,000 NO NO
2-Methylphenol - NO NO
2,2'-oxybis( I-Chloropropane) 82 ND NO
4-Methylphenol - ND NO
n-Nitroso-di-n-propylamine - NO NO
Hexachloroethane 410 ND NO
Nitrobenzene - ND NO
lsophorone - ND NO
2-Nitrophenol - ND ND
2,4-0imethylphenol 10,000 NO ND
bis(2-Chloroethoxy)methane - ND ND
2,4-Dichlorophenol 6,100 NO ND
1,2,4-Trichlorobenzene 10,000 NO NO
Napthalene 10,000 NO NO
4-Chloroaniline 8,200 NO NO

* This value is based on total TPH which is
considered the sum of TPH-IR and TPH-GRO Page 14 of 32
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EBS Review Item 28
Piping Excavation Confirmatory Sample Results

Hexachlorobutadiene 73 NO NO
4-Chloro-3-methylphenol - NO NO
2-Methylnapthalene 10,000 NO NO
Hexachlorcyclopentadiene - NO NO
2,4,6-Trichlorophenol 520 NO NO
2,4,5-Trichlorophenol 10,000 NO NO
2-Chlo

~.

ND NOene -
2-Nitroaniline - NO NO
Oimetb.ylphthalate 10,000 NO NO
Aceoaphthyleoe 10,000 NO NO
2,6-Dinitrotoluene - NO NO
3-Nitroaniline - NO NO.. thene 10,000 NO NO
2,4-Dinitrophenol 4,100 NO NO
4-Nitrophenol - NO NO
Oibenzofuran - NO NO
2,4-DinitrotolUene 8.4 NO ND
Oiethylphthalate 10,000 ~ NO NO
Fluorene 10,000 NO NO
4-ehlorophenyl-phenvlethet • - NO NO
4-Nitroaniline ~ - NO NO
4,6-Dinitro-2-methvlPhenol - NO NO
n-Nitrosodipheny1amine - NO ND
4-Bromophenyl-phenylether - NO ND
Hexachlorobenzene 3.6 NO NO
Pentachlorophenol 48 NO ND
Phenanthrene 10,000 NO NO
Anthracene 10,000 NO NO
Oi-n-butylphtbalate - ND NO
Carbazole - NO ND
Fluoranthene 10,000 ND 0.054J
Pyrene 10,000 0.042 J 0.084J
Butylbenzylphthalate - NO NO
Beozo(a)anthracene 1.8 NO NO
ChIysene 780 0.078 J 0.040 J
3,3'-Oichlorobenzidine 13 NO NO

bis(2-Ethylhexyl)phthalate 410 NO NO
Oi-n-octylphthalate - NO NO
Benzo(b)fluoranthene 1.8 0.110 J 0.065 J
Benzo(k)fluoranthene 78 0.045 J NO

Benzo(a)pyrene 0.8 0.049 J 0.050 J
Indeno( I,2,3-ed)pyrene 1.8 NO NO

*This value is based on total TPH which is
considered lhe sum of TPH-IR and TPH-GRO Page 15 of32
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Piping Excavation Confirmatory Sample Results

Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

*This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 16 of]2
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EBS Review Item 28
Piping Excavation Confirmatory Sample Results

~::::: '~~••:Z:~;,. ,~.,....~
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TPH (field sc .• - 590 728
TPH-IR (Method 418.1) 2,500* 130 110
TPH-GRO (Method 8015M) 2,500* - -
VOCs (Method 8260)

Dichlorodifluoromethane - NO NO
Chloromethane - NO NO
VinYl chloride 3.0 NO NO
Bromometbane 2900 NO NO
Cbloroethane - NO NO
Trichlorofluoromethane - NO NO
I I-Dichloroethene 9.5 NO NO
Camon disulfide - NO NO
lodomethane - NO NO
Acetone 10000 NO NO
Methvlene chloride 760 NO NO
trans-I 2-Dichloroetb.ene 10000 NO NO
1 l-Dichloroetbane 10000 NO NO
Vinyl acetate - NO NO
2 2-Dichloroomoane - NO NO
cis-12-0ichloroethene 10000 NO ND
Methyl ethyl ketone 10,000 NO NO·
Bromochloromethane - NO NO,

. Cblorofonn 940 NO NO.
1 II-Trichloroethane 10000 NO NO'
Carbon tetraebloride 44 ~ NO
1 I-DichIorooronene - NO NO
Benzene 200 NO NO
12-Dichloroethane 63 NO NO
Trichloroethene 520 NO NO
12-Dichloronronane 84 NO NO
Dibromomethane - NO NO
Bromodicbloromethane 92 NO NO
2-Chloroethyl vinyl ether - NO NO
cis-13-0ichloronronene - NO NO
4-Methyl-2-pentanone 10,000 NO NO
Toluene 10000 NO NO
trans-I 3-0ichloronronene - NO NO
I 12-Tricbloroethane 100 NO NO
Tetrachloroethene 110 NO NO
1 3-DichIoroDfoDane - NO NO
2-Hexanone - NO NO
Dibromochloromethane 68 NO ND
12-0ibromoetbane 0.07 NO NO
Chlorobenzene 10000 NO NO
1 1 12-Tetrachloroethane 220 NO NO
Ethvlbenzene 10 000 NO NO
Xvlenes (total) 10000 NO NO

*This value is based on total TPH which is
considered the sum of TPH-IR and TPH-GRO Page 17 of32
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Piping Excavation Confirmatory Sample Results
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Stvrene 190 NO NO
Bromofonn 720 NO NO
IsonroDvlbenzene 10000 NO NO
Bromobenzene - NO NO
1 I 2 2-Tetrachloroethane 29 NO NO
I 23-Trichloronrooane - NO NO
n-Proovlbenzene - NO NO
2-ehlorotoluene - NO NO
4-Chlorotoluene - NO NO
I 3 5-Trimethvlbenzene - NO NO
tert-Butvlbenzene - NO NO
I 2 4-Trimethvlbenzene - NO NO
sec-Butvlbenzene - NO NO
I 3-Dichlorobenzene 10.000 NO ND
4-1 ltoluene - NO NO
I 4-Dichlorobenze:ne 240 NO NO
1 2-Dichlorobenzene 10000 NO NO
n-Butvlbenzene - NO NO
f 2-Dibromo-3-eb1orooronane 4.1 NO NO

.1 2 4-Trichlorobenzene 10000 NO NO
Hexachlorobutadiene - NO NO
123-Trichlorobenzene - NO NO
Methvl-t-Butvl £ther 10000 NO NO
Nauthalene 10000 NO NO

SVOCs (Method 8270)
. Phenol 10,000 NO NO
bis(2-ehloroethyl)ether 5.2 NO . NO
2-Chlorophenol 10,000 NO NO
1,3-Dichlorobenzene 10,000 NO NO
1,4-Dichlorobenzene 240 NO NO
1,2-Dichlorobenzene 10,000 NO NO
2-Methylphenol - NO NO
2,2'-oxybis(I-Chloropropane) 82 NO NO
4-Methylphenol - NO NO
n-Nitroso-di-n-propylamine - NO NO
Hexachloroethane 410 NO NO
Nitrobenzene - NO NO
lsophorone - NO NO
2-Nitrophenol - NO NO
2,4-0imethylphenol 10,000 NO NO
bis(2-ehloroethoxy)methane - NO NO
2,4-0ichlorophenol 6,100 NO NO
1,2,4-Trichlorobenzene 10,000 NO NO
Napthalene 10,000 NO NO
4-Chloroaniline 8,200 NO NO

* This value is based on total TPH which is
considered the sum ofTPH-IRandTPH-GRO Page 18 of32
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Piping Excavation Confirmatory Sample Results
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Hexacblorobutadiene 73 NO NO
4-Chloro-3-methylphenol - ND NO
2-Methylnapthalene 10,000 NO NO

. Hexacblorcyclopentadiene - NO NO
2,4,6-Trichlorophenol 520 ND NO
2,4,5-Trichlorophenol 10,000 NO NO
2-Chloronapthalene - NO NO
2-Nitroaniline - NO NO
Dimethylphtbalate 10,000 NO NO

• thylene 10,000 0.056 J 0.082 J
2,6-Dinitrotoluene - NO NO
3-Nitroaniline - NO NO. thene 10,000 NO NO
2,4-Dinitrophenol 4,100 NO NO
4-Nitrophenol - NO NO
Oibenzofuran - NO NO
2,4-0initrotoluene 8.4 NO NO
Dieth 10,000 NO NO
Fluorene 10,000 NO NO
4-:ChloJ'Ql)henyl-phenylether - " NO NO
4-Nitroaniline. - .. NO NO
4,6-0initro-2~methylphenol - NO NO
n-Nitrosodiphenylamine - NO NO
4-Bromophenyl-phenylether - NO NO
Hexachlorobenzene 3.6 NO NO
Pentachlorophenol 48 NO NO
Phenanthrene 10,000 NO 0.051 J
Anthracene 10,000 0.068 J 0.095 J
Di-n-butylphthalate - NO NO
Carbazole - NO NO
Fluoranthene 10,000 0.095 J 0.170 J
Pyrene 10,000 0.120 J 0.210 J
Butylbenzylphthalate - NO NO
Benzo(a)anthracene 7.8 0.059 J 0.120 J
Chrysene 780 0.110 J 0.210 J
3,3'-Dichlorobenzidine 13 NO NO
bis(2-Ethylhexyl)phthalate 410 NO 0.086 J
Di-n:t>ctYlphthalate - NO NO
Benzo(b)fluoranthene 7.8 0.240 J 0.440
Benzo(k)fluoranthene 18 0.018 J 0.160 J
Benzo(a)pyrene 0.8 0.120 J 0.200 J
lndeno( 1,2,3-cd)pyrene 7.8 0.140 J 0.220 J

'" This value is based on total TPH which is
considered the sum of TPH-IR and TPH-GRO Page 19 of32
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Piping Excavation Confirmatory Sample Results

Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

* This value is based on lotal TPH which is
considered the sum of TPH-IR and TPH-GRO Page 20 of 32
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EBS Review Item 28
Piping Excavation Confirmatory Sample Results

t W .. ..

TPH (field screening) - 618 546
TPH-IR (Method 418.1) 2,500* 400 110
TPH-GRO (Method 8015M) 2,500* - -
VOCs (Method 8260)

Oichlorodifluoromethane - NO NO
Chloromethane - NO NO
Vinvl chloride 3.0 NO NO
Bram 2900 NO NO
Chloroetbane - NO NO
Trichlorotluoromethane - NO NO
I I-Dicbloroethene 9.5 NO NO
Carbon disulfide - NO NO
Iodomethane - NO NO
Acetone 10000 NO NO
Methvlene chloride 760 NO NO

. trans-I 2-Dichloroethene 10000 NO NO
I I-Dichloroethane 10000 NO NO
Vinyl acetate - NO NO
2 2-Dichlorooronane - NO NO
cis-I 2-Dichloroethene 10000 NO NO
Methyl ethyl ketone 10,000 ·NO NO

. Bromnchlo - NO NO
Chloroform 940 NO NO
1 1.1-Trichloroethane 10000 NO NO
Carbon tetrachloride 44 NO NO
I I-Dichloroorooene - NO NO
Benzene 200 NO NO
1 2.Dichloroethane 63 ND NO
Trichloroethene 520 NO NO
1 2-DichloroDronane 84 NO NO
Oibromomethane - NO NO
Bromodichloromethane 92 NO NO
2-Chloroethvl vinyl ether - NO NO
cis-l 3-0ichloronrooene - NO NO
4-Metbyl-2-pentanone 10,000 NO NO
Toluene 10000 NO NO
trans-I 3-0ichlocoDronene - ./ NO NO
I I 2-Trichloroethane 100 NO NO
Tetrachlocoethene 110 ND NO
I 3-DichlorooroDane - NO NO
2-Hexanone - NO NO
Oibromochloromethane 68 NO NO
I 2-0ibromoethane 0.07 NO NO
Chlorobenzene 10.000 NO NO
I I 12-Tetrachloroethane 220 NO NO
Ethvlbenzene 10000 NO NO
Xvlenes ltotan 10000 NO NO

*This value is based. on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 21 of32
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Piping Excavation Confirmatory Sample Results
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Styrene 190 NO NO
Bromofonn 720 NO NO
Isooroovlbenzene 10.000 NO NO
Bromobenzene - NO NO
1.122-Tetrachloroethane 29 NO NO
1.2.3-Trichloroorooane - NO NO
n-Proovlbenzene - NO NO
2-Chlorotoluene - NO NO
4-Chlorotoluene - NO NO
1 35-Trim.ethvlbenzene - NO NO
tert-Butvlbenzene - NO NO
J.2.4-Trimethvlbenzene - NO NO
sec-Butvlbenzene - NO NO
1.3-Dichlorobenzene 10000 NO NO
4-Isooroovltoluene - NO ND
J 4-Dichlorobenzene 240 NO NO ,

1 2-0ichlorobenzene 10000 NO ND
n-Butv1benzene - NO NO
12-0ibromo-3-chloro 4.1 NO NO
1.2 4-Trichlorobenzene 10000 NO ND

.--, Hexachlorobutadiene - NO ND
, I 23-Trichlorobenzene - NO NO .

. Methvl-t-Butvl Ether .. 10000 NO NO
Narithalene 10000· .. NO NO ",

SVOCs (Method 8270)
Phenol" 10,000 NO

-
NO

bis(2-Chloroethyl)ether 5.2 NO Nt>
2-Chlorophenol 10,000 NO NO
l,3-Dichlorobenzene 10,000 NO ND
1,4-Dichlorobenzene 240 0.430 NO
1,2-DicbIorobenzene 10,000 NO NO
2-Methylphenol - NO NO
2,2'-oxybis( l-Chloropropane) 82 NO NO
4-Methylphenol - NO ND
n-Nitroso-di-n-propylamine - NO NO
Hexachloroethane 410 NO NO
Nitrobenzene - NO NO
Isophorone - NO NO
2-Nitrophenol - NO NO
2,4-Dimethylphenol 10,000 NO NO
bis(2-Chloroethoxy)methane - NO NO
2,4-0ichlorophenol 6,100 NO NO
1,2,4-Trichlorobenzene 10,000 NO NO
Napthalene 10,000 0.110 J NO
4-Chloroaniline 8,200 ND NO

* This value is based on total TPH which is
considered the sum of TPH-IR and TPH-GRO Page 22 of32



EBS Review Item 28
Piping Excavation Confirmatory Sample Results

I

-,~~~ ~lilil
Hexachlorobutadiene 73 ND I NO·

4-Chloro-3-methvlPhenol - NDI ND
2-Methylnapthalene 10,000 0.056 J NO
Hexachlorcyclopentadiene - NDI NO
2,4,6-Trichlorophenol 520 Nol NO
2,4,5-Trichlorophenol

,
10,000 NDI ND

2-ehloronapthalene - NO I ND
2-Nitroaniline - NDI NO
Dimethylphthalate 10,000 NOI NO
Acenaphthylene 10,000 NOI NO
2.6-Dinitrotoluene - NOI ND
3-Nitroaniline - NOI NO
Acenapthene 10,000 0.075 J NO
2,4-Dinitrophenol 4,100 NDI NO
4-Nitrophenol - NO I NO
Oibenzofuran - 0.0791 ND
2,4-Dinitrotoluene 8.4 NOI NO
Diethylphthalate 10,000 NO I NO
Fluorene 10,000 0.071 J ND
4-eh10r0ph=yl-phenyletber - , NO I NO
4-Nitroaniline - NDI : NO
4,6-Dinitro-2-methylphenol - NO I ND
n-Nitrosodipheny1amine - :ND I NO
4-Bromophenyl-phenylether - NO I NO
Hexachlorobenzene 3.6 NOI NO
Pentachlorophenol 48 NO I NO
Phenanthrene 10,000 1.10 I NO
Anthracene 10,000 0.100 Ji NO
Di-n-butylphtba1ate - NOI NO
Carbazole - 0.100 JI NO
Fluoranthene 10,000 1.30 I ND
Pyrene 10,000 1.50 ! 0.049J
Butvlbenzylphthalate - NOI NO
Benzo(a)anthracene 7.8 0.280 JI ND
Chrysene 780 0.790 i 0.063 J
3,3'·Dichlorobenzidine 13 NO I

NOI

bis(2-Ethylhexyl)phthalate 410 NO
I

NOI
Di-n-octylphthalate - NO I NO
Benzo(b)fluoranthene 7.8 1.10 I 0.099 J
Benzo(k)fluoranthene 78 0.580 I NO
Benzo(a)pyrene 0.8 0.620 I 0.038 J
Indeno( I ,2,3-cd)pyrene 7.8 0.250 JI NO

* This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 23 of32
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EBS Review Item 28
Piping Excavation Confirmatory Sample Results

Dibenzo(a,h)anthracene
Benzo(g,h,i) erylene

.. This value is based on total TPH which is
considered the sum of TPH-IR and TPH-GRO Page 24 of32



EBS Review Item 28
Piping Excavation Confirmatory Sample Res~ts

I
:~::.

." ................

.~t:·
.. ..
TPH (field screening) - 576 I 550
TPH-IR (Method 418.1) 2,500* 170 I 620
TPH-GRO (Method 8015M) 2,500* I- I -
VOCs (Method 8260) I

Dichlorodifluoromethane - NO I ND
Chloromethane - ND! ND
Vinvl chloride 3.0 NO I ND
Bromomethane 2900 ND II ND
Chloroethane - ND I ND
Trichlorofluorornethane - ND I ND
I.I-Dichloroethene 9.5 ND I ND
Carbon disulfide - ND i ND
Iodomethane - ND I ND
Acetone 10000 ND I 0.017
Methvlene chloride 760 ND I NO
trans-I 2-Dichloroethene 10000 NO I ND
I.I-Dichloroethane 10000 NO I ND
Vinyl acetate - NO I ND
2.2-Dichlorooronane - NO I ND
cis-I 2-Dichloroetbene 10000 NO I NO
Methvl ethyl ketone 10,000 ND I NDI

Bromocbloromethane - NO I ND.
Chlorofonn 940 NO I ND.
1.1 I-Trichloroethane 10000 NO I ND
Carbon tetrachloride 44 NO I NO
l.l·Dichlorooronene - NO I NO
Benzene 200 NO I NO
1.2-0ichloroetbane 63 NO I NO
Trichloroethene 520 NO I NO
1.2-Dichlorooronane 84 NO I NO
Dibromomethane - NO I ND
Bromodichloromethane 92 ND I

NDI
2-Chloroethvl vinvl ether - NO I NO
cis-I 3-DichloTOoTOoene - NO I NO
4-Methyl-2-pentanone 10,000 NO I NOI

Toluene 10.000 NO ! ND
trans-I 3-Dichloroorooene - NO I NO
1.1 2-Trichloroethane 100 NO I ND
Tetraehloroethene 110 NO I NO
1.3-0ichloroofooane - ND I NO
2-Hexanone - ND I NO
Dibromochloromethane 68 NO I NO
1.2-0ibrornoethane 0.07 ND I NO
Chlorobenzene 10000 ND I NO
LI I 2-Tetrachloroethane 220 ND 1 NO
Ethvlbenzene 10 000 NO I NO
Xvlenes (total) 10.000 NO I NO

• This value is based on tOlal TPH which is
onsidered the sum ofTPH-IRandTPH-GRO Page2S 0f32c
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EBS Review Item 28
Piping Excavation Confirmatory Sample Results

to'
0'.'

,

Styrene 190 NO NO
Bromofonn 720 NO NO
Isoproovlbenzene 10000 NO NO
Bromobenzene - NO NO
I 12 2-Tetraebloroethane 29 NO NO
1 2 3-Trichlorooronane - NO NO
n-ProDvlbenzene - NO NO
2-Chlorotoluene - NO NO
4-Chlorotoluene - NO NO
I 3 5-Trimethvlbenzene - NO NO
tert-Butvlbenzene - ND NO
1.2.4-Trimethvlbenzene - NO NO
sec-Butvlbenzme - NO NO
1 3-0icblorobenzene 10000 NO NO
4-ISODronvltoluene - NO NO
1 4-Dicblorobenzene 240 NO NO
1 2-0icblorobenzene 10000 NO ND
n-ButvIben.zene - ND NO
1 2-0ibromo-3-ehlo 4.1 ND NO
1.2.4-Tricblorobenzene 10000 ND ND
Hexachlorobutadiene

._.
ND

.,

NO-
12.3-TrichloCobenzene - ND . NO
Methvl-t':ButvI'Ether

..
10.000 NO. NO

N8Pthalene 10000 NO NO
SVOCs (Method 8270)

'Phenol 0 - •• 10,000 NO NO
bis(2-Chloroethyl)ether 5.2 ND NO
2-Cblorophenol 10,000 NO NO
1,3-0ichlorobenzene 10,000 NO NO
1,4-Dichlorobenzene 240 NO 0.380 J
1,2-Dichlorobenzene 10,000 NO ND
2-Methylphenol - NO NO
2,2'-oxybis(l-ehloropropane) 82 ND NO
4-Methylphenol - NO NO
n-Nitroso-di-n-propylamine - NO NO
Hexachloroethane 410 NO NO
Nitrobenzene - NO NO
Isophorone - NO ND
2-Nitrophenol - NO NO
2,4-Dimethylphenol 10,000 NO NO
bis(2-Chloroethoxy)methane - NO NO
2,4-0ichlorophenol 6,100 NO NO
1,2,4-Tricblorobenzene 10,000 NO NO
Napthalene 10,000 NO NO
4-Chloroaniline 8,200 ND ND

*This value is based on total TPH which is
considered the sum ofTPH-IRand TPH-GRO Page 26 of32



EBS Review Item 28
Piping Excavation Confirmatory Sample Results

I
, .. r

.. .i..

Hexachlorobutadiene 73 NO: NO
4-Chloro-3-methylphenol - NO I NO
2-Methylnapthalene 10,000 NOI NO
Hexachlorcyclopentadiene - NO I NO
2,4,6-Trichlorophenol 520 NOI NO
2,4,5-Trichlorophenol 10,000 NO: NO
2-ehloro ene - NO : NO
2-Nitroaniline - NO ! NO
Dimethylphthalate 10,000 NO I NOI

AceDa))hthylene 10,000 NO I NO
2,6-Dinitrotoluene NO

I

NO- I
3-Nitroaniline - NO I NO
A 10,000 NO : NO
2,4-Dinitrophenol 4,100 NO : NO
4-Nitrophenol - NO I NO
Oibenzofuran - NO I NO
2,4-Dinitrotoluene 8.4

/

NO I NO
Diethylphtba1ate 10,000 NO I NO
Fluo~ 10,000

..
NO I NO "

+Chlprophenyl-phenylether - NO : NO
4-Nitroaniline - .. NO : ND
4,6-Dinitro-2-methylphenol - NO I NO
n-Nitrosodiphenylamine ·NO I

NO- I
4-Bromophenyl-phenylether - NO I NO
Hexachlorobenzene 3.6 NO I NO
Pentachlorophenol 48 NO I NO
Phenanthrene 10,000 NO : 0.044 J
Anthracene 10,000 NO : NO
Oi-n-butylphthalate - NO I ND
Carbazole - NO I NOI

Fluoranthene 10,000 NO I 0.070 J
PyIme 10,000 NO I 0.160 J
Butylbenzylphthalate - NO : NO
Benzo(a)anthracene 7.8 NO : 0.058 J
Chrysene 780 NO : 0.120 J
3.3'-Dichlorobenzidine 13 NO \ NO
bis(2-Ethylhexyl)phtha1ate 410 NO I 0.100 J
Di-n-octylphthalate - NO I NO
Benzo(b)fluoranthene 7.8 0.042 J I 0.170 J
Benzo(k)fluoranthene 78 NO I 0.067 J
Benzo(a)pyrene 0.8 NO I 0.086 J
Indeno( I,2,3-ed)pyrene 7.8 NO I 0.048 J

* This value is based on total TPH which is
nsidered the sum ofTPH-1R and TPH-GR9 Page 27 of32co
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EBS Review Item 28
Piping Excavation Confirmatory Sample Results

* This value is based on total TPH which is
considered the sum ofTPH-IRand TPH-GRO Page 28 of 32



ERS Review Item 28 I
Piping Excavation Confirmatory Sample Results

I..

:0••

TPH (field screening) - 2481 340
TPH-IR (Method 418.1) 2,500* 78 I 160
TPH-GRO (Method 8015M) 2,500* - I -
VOCs (Method 8260) 1

Dichlorodifluoromethane - NO 1 NO
Chloromethane - NO 1 NO
Vinvl chloride 3.0 ND NO
Bromomethane 2900 NO NO
Chlornethane - NO NO
Trichlorofluoromethane - NO NO
I I-Dichloroethene 9.5 NO NO
Carbon disulfide - NO NO
Iodomethane - NO NO
Acetone 10000 NO , 0.008
Methvlene chloride 760 NO NO
trans-I 2-Dichloroethene 10000 NO NO
I I-Oichloroethane 10000 ND NO
Vinyl acetate - NO NO
22-Dichloronronane - NO NO
c~-12-Iijchloroethene 10000 NO NO
Methvl ethyl ketone 10,000 NO NO
Bromochloromethane - NO NO
Chloroform 940 NO NO
I I I-Trichloroethane 10000 NO NO
Carbon tetrachloride 44 NO NO
1 I-OicMoroorooene - NO NO
Benzene 200 NO NO
I 2-Dichloroethane 63 NO NO
Trichloroethene 520 . NO 1 NO
12-0ichloronronane 84 NO I NO
Dibromomethane - NO 1 NO
Bromodichloromethane 92 NO i NO
2-ChloroetliVi vinyl ether - NO I NO
cis-I 3-Dichloronronene - NO I NO
4-Methyl-2-pentanone 10,000 NO I NO
Toluene 10000 ND I NO
trans-I 3-Dichloronronene - ND I NO
I I 2-Trichloroethane 100 NO 1 NO
Tetrachloroethene 110 NO 1 NO
1.3-0icbloroorooane - NO 1 NO
2-Hexanone - NO 1 NO

DibromochIoromethane 68 NO I NO

I 2-0ibromoethane 0.07 NO 1 NO
Chlorobenzene 10000 NO I NO

I 1 I 2-Tetrachloroethane 220 NO 1 NO

Ethvlbenzene 10000 NO 1 NO
Xvlenes (totaH 10000 NO I NOI

This value is based on total TPH which is
onsidered the sum ofTPH-IR and TPH-GRO Page 29 of32
*
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EBS Review Item 28
Piping Excavation Confirmatory Sample Results

.~""'" .... -...

$i .......
Styrene 190 ND NO
Bromofonn 720 ND NO
IsooroDvlbenzene 10.000 ND NO
Bromobenzene - NO NO
1 1.2.2-Tetrachloroethane 29 ND NO
I 2 3-Trichloroorouane - NO NO
n-Proovlbenzene - NO NO
2-Chlorotoluene - NO NO
4-Chlorotoluene - NO NO
I 3 5-Trimethvlbenzene - ND NO
tert-Butvlbenzene - NO NO
1 2 4-Trimethvlbenzene

~

ND NO-
sec-Butvlbenzene - NO NO
I 3-0ichlorobenzene 10000 NO NO
4-Isooroovltoluene - NO ND
1 4-0ichlorobenzene 240 ND NO
1.2-0ichlorobenzene 10000 NO ND
n-Butvlbenzene - NO NO
1 2-Dibromo-3-ehloroDrooane 4.1 NO NO
I 2 4-Trichlorobenzene 10000 NO NO
Hexachlorobutadiene - NO NO

. I 2 3-Trichlorobenzene - , NO NO
. Methvl-t-Butvl Ether 10000 NO NO
Nanthalene 10000 NO NO

SVOCs (Method 8270)
Phenol 10,000 NO NO
bis(2-Chloroethyl)ether 5.2 NO NO
2-Chlorophenol 10,000 NO NO
1,3-Dichlorobenzene 10,000 ND NO
1,4-Dichlorobenzene 240 NO NO
1,2-0ichlorobenzene 10,000 NO NO
2-Methylphenol - NO NO
2,2'-oxybis(I-Chloropropane) 82 NO NO
4-Methylphenol - NO NO
n-Nitroso-di-n-propylamine - ND NO
Hexachloroethane 410 NO NO
Nitrobenzene - ND NO
Isophorone - ND NO
2-Nitrophenol - NO NO
2,4-0imethylphenol 10,000 NO NO
bis(2-Chloroethoxy)methane - NO NO
2,4-Dichlorophenol 6,100 NO NO
1,2,4-Trichlorobenzene 10,000 ND NO
Napthalene 10,000 NO NO
4-Chloroaniline 8,200 NO NO

*This value is based on total TPH which is
considered the sum of TPH-IR and TPH-GRO Page 30 of32
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Piping Excavation Confirmatory Sample Results

I
:

Hexachlorobutadiene 73 NOI NO
4-Chloro-3-methylphenol - NO I NO
2-Methylnapthalene 10,000 NOI NO
Hexachlorcyclopentadiene - NO I NO
2,4,6-Trichlorophenol 520 NOI NO
2,4,5-Trichlorophenol 10,000 NOI NO
2-Chloronapthalene - NOI NO
2-Nitroaniline - NO I NO
Oimethylphthalate 10,000 NOI NO
Acenaphthylene 10,000 NO I NO
2,6-Dinitrotoluene - NO I NO
3-Nitroaniline - NOI NO
Acenaothene 10,000 NO 'I NO
2,4-Dinitrophenol 4,100 NOI NO
4-Nitrophenol - NO I NO
Dibenzofuran - NO I NO
2,4-Dinitrotoluene 8.4 NO \ NO
Oiethylphthalate 10,000 NO I NO
Fluorene 10,000 ND I NO
4-ChloI01>henyJ-phenylether . - . NO I '. NO, .

4-Nitroaniline . - NO I NOI

4,6-0initro-2-methylphenol - 'NO ·1 NO
n-Nitrosodiphenylamine - :ND I NO
4-Bromophenyl-phenylether - - NO I NO
Hexa.chlorobenzene 3.6 NO I NO
Pentachlorophenol 48 NO I NO
Phenanthrene 10,000 NO I NO
Anthracene 10,000 NO I NO
Di-n-butylphthalate - NO I, NO
Carbazole - NO I NO
Fluoranthene 10,000 NO I 0.052 J- 10,000 NO I 0.052 J.,."...'"
Butylbenzylphthalate - NO I , NO
Benzo(a)anthracene 7.8 NO I 0.039 J
Chrysene 780 0.0841 I 0.0751
3,3'-Dichlorobenzidine 13 NO I NO
bis(2-Ethylhexyl)phthalate 410 NO I NO
Di-n-octylphthalate - ND I NO
Benzo(b)fluoranthene 7.8 0.1401 I 0.110 1
Benzo(k)fluoranthene 78 0.05411 0.042 J
Benzo(a)pyrene 0.8 0.074J \ 0.046 J
Lndeno(l,2,3-ed)pyrene 7.8 0.049 J I NO

* This value is based on total TPH which is
considered the sum ofTPH-IRandTPH·GRO Page J I of32
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ERS Review Item 28
Piping Excavati n Confirmatory Sample Results

Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene

• This value is based on total TPH which is
considered the sum ofTPH-IR and TPH-GRO Page 32 of32
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EBS Review Item 28
EPA-Requested Piping Excavation Sample Res~lts

I
,.

..

TeL PESTIPCBs (Method 8080) I
alpha-BUC - I ND
gamma-BHC - I ND
Heptachlor

I

NO- I
I

Aldrin - I ND
beta-BHC - I ND
delta-BHC - I ND
Heptachlor epoxide - I NO
Endosulfan I - I ND
4,4'-OOE - I NO
Dieldrin 0.4 I NO
Endrin - I NO
4,4'-000 - I NO
Endosulfan n - I NO
4,4'-00T - I NO
Endrin aldehyde - I NOI

Methoxychlor - I NO
Endosulfan suIfute - I NO
Chlordane (technical) 4.4 I NO
Toxaphene - I NO
PCBs (total), 10 i NO

TAL Metals (Method 6010, 7000) I
Aluminum - I 4,300
Antimonv 820 I NOI

Arsenic 3.8 I 2
Barium 10,000 I 29
Beryllium 1.3 I 0.3
Cadmium 1,000 I NO
Calcium - I 500
Chromium 10,000 I 1
Cobalt - I 4
Copper 10,000 I 18
Iron - I 11,000
Lead 500 I 55
Magnesium - I 1,700I

Marmanese 10,000 I 130
Mercury 610 I

I NO
Nickel 10,000 I 7.5
Potassium - I 740

Selenium 10,000 I NO
Silver 10,000 I NO
Sodium - I NO
Thallium 140 I NO

Page 1 of2
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EBS Review Item 28
EPA-Requested Piping Excavation Sample Results
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EBS Review Item 28 I

Septic Tanks Waste Characterization Sample Results
I

....•
""

TPH-IR (Method 418.1), ppm NO I 840
Flashpoint (Method 1010), deg. F >155 I >170
IpH, S.U. 6.2 I 6.2
Reactive Cyanide, ppm NO I ND
Reactive Sulfides, ppm NO I 98
VOCs (Method 8240 or 8260), ppm I

Dichlorodifluoromethane NO I -
Chloromethane NO I ND
Vinvl chloride NO I ND
Bromomethane NO I 0.009
Chloroethane NO I ND
Trichlorofluoromethane NO I -
1 "l-Dichlo e NO I ND
Carbon disulfide ND I ND
lodomethane ND 'I -
Acetone " NO I 0.037
Methvlene chloride NO I NDI

trans-I 2-Dichloroethene NO I ND
1 I-Dichloroethane ND \ ND
Vinyl acetate ND I -
2 2-Dichloronronane NO I

I -
~-12-~chlo~ene NO I ND
Methvl ethyl ketone ND I ND
Bromochloromethane ND "I -
Chlorofonn ND

1 ND
I I I-Trichloroethane ND I ND
Carbon tetrachloride ND I NO
I l-~chIorooronene NO

1 -
Benzene NO I NO
1.2-Dichloroethane ND

1
NO

Trichloroethene ND I ND
12-DichlorODronane ND

1
NO

Dibromomethane NO
1 -

Bromodichloromethane ND I ND
2-Chloroethyl vinyl ether ND I -
~-13-nhch1oronronene ND I ND1

4-Methyl-2-pentanone ND I NO
Toluene 0.040 I NO
trans-I 3-Dichloronronene NO I ND
I 1 2-Trichloroethane NO

\ NO
Tetrachloroethene NO I NO
I 3-Dichlorooronane NO I -I

2-Hexanone NO I NO
Oibromochloromethane NO I NO
I 2-0ibromoethane NO I -
Chlorobenzene 0.220 I 0.460I

1 I I 2-Tetrachloroethane NO I -

)

•

•
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EBS Review Item 28
Septic Tanks Waste Characterization Sample Results

Ethvlbenzene ND ND
Xvlenes (total) 0.064 0.010
Stvrene ND NO
Bromoform NO ND
Iso enzene ND -
Bromobenzene NO -
I 1.2.2-Tetrachloroethane NO NO
1.2.3-Trich10r0nronane NO -
n-Pronvlbenzene NO -
2-Chlorotoluene NO -
4-Chlorotoluene NO -
I 3 5-Trimethvlbenzene 0.017 -
tert- - NO -
1 2 4-Trimethvlbenzene 0.060 -
sec-Butvlbenzene NO -
I 3-Dichlorobenzene 0.062 -
4-Isonronvltoluene NO -
I 4-Dichlorobenzene 0.060 -
1.2-0ich1orobenzene ND -
n-Butvlbenzene NO -
1 2-0ibromo-3-ehloronronane ND -
I 2 4-Trich1orobenzene ND -
H.ex.achJ.orobutadiene NO -
I 2 3-Tricb10r0benzene ND -
Methvl-t-Butvl Ether NO -
Naritha1ene 0.021 .-

SVOCs (Method 8270). ppm

Phenol ND ND
bis(2-ehloroethyl)ether ND ND
2-Ch1orophenol ND ND
1,3-Dichlorobenzene ND NO
1,4-Dichlorobenzene 0.039 0.6501
1,2-Dichlorobeozene ND NO
2-Methylphenol NO NO
2,2'-oxybis(l-ehloropf01)ane) ND NO
4-Methylphenol NO NO
n-Nitroso-di-n-propylamine NO '" NO
Hexachloroethane NO ND
Nitrobenzene .NO NO
Isophorone NO ND
2-Nitrophenol NO NO
2,4-0imethylphenol ND ND
bis(2-Chloroethoxy)metbane NO NO
2,4-0ichlorophenol NO NO
1,2,4-Trichlorobenzene ND NO

Page 2 of5
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Septic Tanks Waste Characterization Sample Results

I
>.:,""". ..~.... )}~ ......... '",.

Napthalene 0.014 I NO
4~Chloroaniline NO I NO
Hexachlorobutadiene NO I NO
4-ehloro-3-methylphenol NO I NO

2-Methylnapthalene 0.013 I 0.170 J
Hexachlorcyclopentadiene NO I NO
2,4,6-Trichlorophenol NO I ND
2,4,5-Trichlorophenol NO I NO
2-ehloronapthalene NO

I

NOI
2~NitroaDiline NO I NO
DimethylphthaJate NO \ ' NO. hthylene NO ! NO.
2,6-0initrotoluene NO I NO
3-Nitroaniline NO I NO
Acenapthene 0.0021 ! NO
2,4-0lnitrophenol NO I NO
4-Nitrophenol NO I NO
Dibenzofuran NO I NO
2,4-0initrotoluene NO . I NO
Diethylphtba1ate NO I. NO
Fluorene 0.0021 ... I. 0.440 J
4-ehlorophenyl-phenylether NO I NO
4-Nitroaniline NO I NO
4,6-0initro-2-methylphenol NO I NOI
n-Nitrosodiphenylamine NO I NO
4-Bromophenyl-phenyletber NO I NO
Hexach1orobenzene NO I NOI

Pentachlorophenol NO I NO

Phenanthrene 0.003 J I 1.50
Anthracene NO I 0.620J

Di-n-butylphthalate NO I NO
Carbazole NO I NO

Fluoranthene NO I 4.00

Pyrene ND I 3.50

ButylbenzylphthaJate NO ! NO

Benzo(a)anthracene ND I 1.30

Chrysene ND I 1.60

3,3'-Dichlorobenzidine ND I NO

bis(2-Ethylhexyl)phthalate NO I 0.570 JI

Oi-n-octylphthalate NO I NO

Benzo(b)t1uoranthene ND I 1.50

Benzo(k)t1uoranthene NO I 0.620 JI

Page J of5
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EBS Review Item 28
Septic Tanks Waste Characterization Sample Results

Benzo(a)pyrene NO 0.850 J
Indeno(l,2,3-cd)pyrene NO 0.230 J
Oibenzo(a,h)anthracene NO NO

Benzo(g,h,i)perylene NO 0.240 J
PESTIPCBs (Method 8080), ppm

alpha-BHC NO NO

gamma-DHC NO NO
Heptachlor NO NO
Aldrin NO NO
beta-DHC NO NO
delta-DHC NO NO
Heptachlor epoxide NO NO
Endosulfan I I NO NO
4,4'-DOE NO NO
Dieldrin NO NO
Endrin NO NO
4,4'-000 NO NO
Endosulfan II ND NO
4,4'-DDT NO NO
Endrin aldehyde NO NO
Methoxychlor NO NO
Endosulfan sulfate NO NO
Endrin ketone - ,NO

Chlordane NO NO
alpba-ehlordane - NO
gamma-Chlordane - NO
Toxaphene ND NO
Aroclor-1016 NO NO
Aroclor-1221 NO NO
Aroclor-1232 ND NO
Aroclor-1242 NO NO
Aroclor-1248 NO NO
Aroclor-1254 NO NO
Aroclor-1260 NO ND

Total Metals (Method 6010,7000), ppm

Aluminum - 6,100

Antimony - ND

Arsenic NO 3
Darium 0.01 61

Beryllium - 0.4

Cadmium NO NO

Calcium - 960

Page 4 or5



EBS Review Item 28
Septic Tanks Waste Characterization Sample Results

Chromium
Cobalt

Co er

15
5

33

•

•

Iron
Lead
Magnesium
Manganese
M"E'>rt"1l1rv

Nickel
Potassium
Selenium
Silver
Sodium
1ballium
Vanadium
tinc

• Aqueous waste.
•• Septic tank solids.

NO

ND

NO
ND

20,000
35

1,400
240
NO
14

840

ND
ND
ND
ND
14

360

Page 5 of 5
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Soil Waste Characterization Sample Results

w';'" ..'

.' ...

TPH-IR (Method 418.1). ppm 140 3,100 180 470
FlaslrDomt (Method 10I0), deg. F >150 - - -
IpH, S.U. 6.7 - - -
Reactive Cyanide, ppm NO - - -
Reactive Sulfides, ppm NO - - -
VOCs (Method 8240), ppm

Chloromethane NO - - -
Vinvl chloride NO - - -
Bromometbane NO - - -
Chloroethane NO - - -
I I-Oichloroethene NO - - -
Acetone 0.018 - - -
Carbon disulfide NO - - -
Methvlene chloride 0.012 - - -
trans-I 2-0ichloroethene NO - - -
I I-Dichloroetbane NO - - -
2-Butanone NO - - -
cis-I 2-0ichloroethene NO - - -
Chloroform NO - - -
I I I-Trichloroethane NO - - -
CaIbon tetrachloride NO - - -
12-Dichlo

.. NO - - -
~ NO - - -
Trichloroethene ND - - -
1 2-0ichloronronane NO - - -
Bromodichloromethane NO - - -
cis-I 3-0ichloro e NO - - -
4-Methyl-2-pentanone NO - - -
Toluene NO - - -
trans-I 3-Dichloro NO - - -
I I 2-Trichloroethane NO - - -
Tetrach1oroethene NO - - -
2-Hexanone NO - - -
Dibromochloromethane NO . - - -
Chlorobenzene NO - - -
Ethvlbenzene NO - - -
Xvlenes (total) NO - - -
Stvren.e ND - - -
Bromoform NO - - -
I I I 2-Tetrachloroethane NO - - -

SVOCs (Method 8270), ppm

Phenol ND - - -
bi~2-Chloroethyl)ether ND - - -
2-Chlorophenol NO '. - - -
1,3-Dichlorobenzene NO - - -
1,4-Dichlorobenzene ND - - -
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EBS Review Item 28
Soil Waste Characterization Sample Results

>.
~

1,2-0ichlorobenzene NO - - -
2-Methylpheitol NO - - -
2,2l-oxybis( l-ehloropropane) NO - - -
4-Methylphenol NO - - -
n-Nitroso-di-n-propylamine NO - - -
Hexachloroethane NO - - -
Nitrobenzene NO - - -
Isophorone NO - - -
2-Nitrophenol NO - - -
2,4-Dimethylphenol NO - - -
bis(2-ehloroethoxy)metbane NO - - -
2,4-Dichlorophenol NO - - -
1,2,4-Trichlorobenzene NO - - -
NapthaIene NO - - -
4-Chloroaniline NO - - -
Hexachlorobutadiene NO - - -
4-Chloro-3-methylphenol NO - - -
2-Methylnaptba1ene NO - - -
Hexachlorocyc1opentadiene NO - - -
2,4,6-Trichlorophenol NO - - -
2,4.S-Trichlorophenol NO - - -
2-ChloIi .. . NDene - - -
2-Nitroaniline NO - - -
Dimethylphtha:late NO - - -
Acenaphthylene NO - - -
2,6-Dinitrotoluene NO - - -
3-Nitroaniline ND - - -
Acenapthene NO - - -
2,4-Dinitmnhenol NO - - -
4-Nitrophenol NO - - -
Dibenzofuran NO - - -
2,4-Dinitrotoluene NO - - -
Oiethylphthalate NO - - -
Fluorene NO - - -
4-Chlorophenyl-phenylether NO - - -
4-Nitroaniline ND - - -
4,6-Dinitro-2-methylphenol NO - - -
n-Nitrosodiphenylamine NO - - -
4-Bromophenyl-phenylether ND - - -
Hexachlorobenzene NO - - -
Pentachlorophenol NO - - -
Phenanthrene 0.086 J - - -
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EBS Review Item 28
Soil Waste Characterization Sample Results

.~,
- -- .:-:- ....

··~f;l: .!I§.,{·· v·

.......
Anthracene ND - - -
Di-n-butylphthalate ND - - -
Carbazole ND - - -
Fluoranthene 0.150 J - - -
Pyrene 0.110 J - - -
Butylbenzylphthalate ND - - -
Benzo(a)anthracene 0.089 J - - -
~ene 0.1001 - - -
3,3'-Dichlorobenzidine ND - - -
bis(2-Ethylhexyl)phthaIate ND - - -
Di-n ~. hthalate NO - - -
Benzo(b)tluoranthene 0.140 1 - - -
Benzo(k)t1uoranthene 0.062 J - - -
Benzo(a)p~e 0.0881 - - -
Indeno(1.2.3-ed)pyrene NO· - - -
Oibenzo(a,h)anthracene NO· - - -- ~h,i)perylene ND - - -

PCBs (Method 8080). ppm
Aroclor-lOl6 NO - - -
Aroclor-1221 NO - - -
Aroclor-1232 NO - - -
Aroclor-1242 NO - - -
Aroclor-1248 NO - - -
Aroclor-I254 NO - - -
Aroclor-1260 NO - - -

RCM 8 Metals (Method 6010. 7000). ppm

Arsenic 2 - - -
Barium 22 - - -
Cadmium NO - - -
Chromium 5 - - -
Lead 19 - - -
Mercury NO - - -
Selenium NO - - -
Silver NO - - -

TCLP Metals (Method 1311/6010). mglL

Lead 0.02 - - -
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Appendix A-3

UST Remedial Investigation Report, December 1994
UST Location 68, Area E (Review Item 85)

Figures, Boring Logs, and Analytical Data Summary Tables
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CT 178, NCBC DAVISVILLE, DAVISVILLE, RHODE ISLAND
RECRA ENVIRONMENTAL. INC._

CLIENT 10:
lABORATORY 10:
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Appendix A-4

Review Item 85 (UST Southwest of Building E-I07)
Boring Logs and Analytical Data Summary Table
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Job. No. II Client" NORDIV, NAVFAC Location: t:tj::) tj~

•
EA Engineering, Science, 29600.60 NCBC DavIsville South of E-107

and Technol gY,lnc. Drilling Method: Mobile B-61 rig, pushing 2 in. Boring No.

and 3 in. (as noted) split spoon samples

LOG OF SOIL BORING continuous. EBS-8S-5B-01

taro· t .... Inaes. Sampling Method: 2" and 3" 00 split-barrel

Surface Elevation: sampler driven by 140-1b hammer falling 30" Sheet 1 of 1
Well Riser Elevation: Drilling Water Level: 1.3ftbgs Slart I Drilling I FiniSh

Date: 04129196 TIme: 05:00 PM 04129196 TImes 04129/96
Surface Conditions: Grass 03:40PM 05:00 PM

sample Inches Dpth Samp# PID Blows Slrat Ft USCS

"Type Drivenlln. Csg. I depth (ppm) per Unit bgs Log

Recvrd (ft) _Ilk 6" SOIL DESCRIPTION
3" 24 5-1 ~

0 0-14" Silty fine sand, trace angular and rounded gravel to 2". rootlets in top 3",

Ss 20 0 0-2 3.9 13 dark olive gray, moist

~
1 14-20" Silly fine sand, dark olive gray, moist

18

3" 24 S-2 ~ 2 Silty fine sand, trace pea size grave, trace roots and twigs, dark olive gray to yellowish-

SS 19 0 2-4 19.5 17 orange at 16". moist to wet at 1a'.

~
3

18

24 S-3 ~
4 Silty fine sand, yellowlsll-orange to dark gray at 9", wet

SS 12 0 4-6 1.6 7

~
5

15

5-4
.

Silty fine sand, yellowish-orange and olive gray, wet24 ~
6

S5 12 0 6-6 2.0 9

~
7

13

24 5-5 17 8 As above.

55 13 0 8-10 2.8 20
22 9 ,

22

~)
10- -

-
-
-
-
-
-
I--

I--

I--

I--- I--

I-- .
'--- I--

f-

- f-
I--

'--- I--

I--

-
-

- -

NOTES: Sample interval
Sample interval submitted for analysis.
NR - No reading

NA • Not applicable

I Logged by:

Drilling Contractor:

Driller:

Judi Shapiro

M&R Environmental Drilling

Phil Thomsbury

)ELL SPECIFICATIONS:
Liia.Screen/Riser. ...:,N;;.A:...... _
Bottom of Hole. ...;1..:.0..;" _

Screen Interval: NA Sandpack' NA
Riser Interval: ...:N..:.:A..:.------- Bentonite: -NA-------

Grout NA
Cover. -N~A------



Job. No. ,I Client NORDIV, NAVFAC location: t:1j:S tiO

Ii4
EA Engineering, Science, 29600.60 NCBC Davisville South of E-1 07

and Technology,lnc. Drilling Method: Mobile 8-61 rig, pUshing 2 in. Boring No.

and 3 In. (as noted) split spoon samples

LOG OF SOIL BORING continuous. EBS-85-SB-02

)oordinates: Sampling Method: 2" and 3" OD spIil-barreJ

Surtc1C8 Elevation: sampler driven by 14D-lb hammer falling 30" Sheet 1 of 1
VVell Riser Elevation: Drilling water level: 0.5 ft bgs Start I Drilling I Finish

Date: 04129196 Time: 05:40PM 04129196 Times 04129196
Surface Conditions: Grass 05:10PM 05:40PM

Sample Inches Dpth Samp' PID Blows Stral Ft uses
Type Drlven1/n. Csg. I depth (ppm) . per Unit bgs log

Recvrd (ft) -- ... 6" SOIL DESCRIPTION
3" 24 5-1 3 0 0-4" Silty fine sand, roots in top 1" and 3-4", dark brawn, moist (not indueled In ana-

SS 21 0 0-2 3.4 10 IytlcaJ sample).

23 1 4-13" Silty fine sand, trace angular gravel to 1", 1 cobble, daft( gray. moist

34 13-18" Medium to line sand. little coarse'sand, yeIIowish-orange, moist

3" 24 5-2 13 2 . 18-21" Gravel to 3", some silly line sand, dark gray, moist.

SS 21 0 2-4 8.4 24 0-9" Silty fine to medium sand, dark gray, moist

20 3 9-21" Silty fine to medium sand, trace subrounded gravellD 1" in the bottom

22 6", dark gray, wet.

24 5-3 11 4 Silty line sand grading to line to medium sand at 12", olive gray to yellowish-

SS 14 0 4-6 3.~ 11 orange at 12". wet.

11 5

12

24 5-4 12 6 Silty line to medium sand, olive gray and yeJlowish-orange, wet.
SS 13 0 8-6 2.7 13

12 7 :

15

24 5-5 9 8 Fine to medium sand. olive gray and yellowls/!-Orange, wet.

55 14 0 8-10 3.4 11 . ,

14 9 •
15 ;

- -

;,: ..:;.T 10 - ;

·-
- ·
- .-
-
-
-
-
-
-
-
-
~

-
-
-
~

~

~

r--
~

NOTES: sample interval
Sample interval submitted for analysis.

NR - No reading

NA • Not applicable

I logged by:

DrilUng Contractor:

Driller:

Judi Shapiro

M&R Environmental Drilling

Phil Thornsbury

JELL SPECIFICATIONS:
Lila.Screen/Riser NA

-~-----
Bottolll of Hole: ...:'.:.0..:..ft:..- _

Screen Interval: NA Sandpack: NA
Riser Interval: ~NA~------Bentonite: -NA::-:-:-------

Grout NA
Cover: ""':N':':A:--------



TABLE4-lA
BUILDING AND AREA RELATED EBS REVIEW ITEMS

VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL AND GROUNDWATER SAMPLES
. : NCBC DAVISVILLE, RI t

TARGET COMPOUND LIST VOLATILES BY CLP OLM 01.8 MEmOD

February 1998

)

SAMPLEID EBS 75-SB-01 EBS8S-SB-OI EBS 85-88-01 EBS 8S-SB-02 EBS 8S-SB-02 IIEBS 88-MW-DI EBS I18-MW-DI
SAMPLE INTERVAL 8-10' 0-2' 2-4' 2-4' 8-10' - [DtlPJ
LAB SAMPLEID 9606350 9606328 96063Z9 9606330 9606331 9606276 960Q77
SOO # 960699 !J60697 9Ci0697 !J60697 9fiOli97 !160689 !160689
DATE COLLECTED 05102196 05101196 05101196 OS101196 05101196 65101196 OSI01/96
DATE ANALYmD 05108196 05106196 65/06196 05108196 65108196 05/09196 05109/96
SAMPLE MATRIX SOIL SOIL SOIL SOIL SOIL WATER WATER
DILVTlON FACI'OR 1.0 1.0 1.0 1.0 1.0 1.0 1••
PERCENT soLIDs 88.0 90.8 81.0 D.O 85.0 25.0 25.0

COMPOUND RL CONC Q CONC Q CONC Q CONC Q CONC Q CONC CONC
ug/Kg ug/Kg ug/Kg U2IK2 ugiKg UG/L Q UGIL Q

Chloromelhane 10 11 U 11 U 11 U 11 U 12 U 2 UJ 2 U
BromCJlDCtbane 10 11 U 11 U 11 U 11 U 12 U \ 2 UJ 2 U
Vinyl Chloride 10 11. U 11 U 11 U 11 U 12 U \ 2 UJ 2 U
ChlorCJethane 10 II U II U 11 U 11 U 12 U \2 UJ 2 U
Methylene Chloride S 11 U II U 11 U 11 U 12 U ~ UJ 3 U
AcetoJIC 10 II U 63 48 J 28 J 12 U ~ UJ S U
Carbon Disulfide S 11 U II U 11 U 11 U 12 U 2\ UJ 2 U
1,1-0ichloroethene S I U 11 U 11 U 11 U 12 U 2\ UJ 2 U
1,l-Dicllloroelhane S I U 11 U 11 U 11 U 12 U 2 \ UJ 2 U
1,2-Dithloroelhene (lOW) S 1 U 11 U 11 U 11 U 12 U 18 \ J 16
Chlorofonn S 1 U 11 U II U 11 U 12 U 2 UJ 2 U
1,2-DichloroedJane S I U 11 U 11 U 11 U 12 U 2 I\UJ 2 U
2-ButaJlODC 10 11 U 55 J " J 63 J 51 J S \)J S U
1,1,1-iricb1oroe1bane S 11\ U 11 U. 11 U 11 U 12 i U 2 1l 2 U
Carbon Tetrachloride S 11\ U 11 U 11 U 11 U 12 , U 2 U\ 2 U
Bromodidlloromelhane S 11\ U II U 11 U II U 12 U 2 U\ 2 U .J

1,2-Dichloropropane S 11 U 11 U 11 U 11 U 12 U 2
-. n.·

U 2 U
cis-l,3-Dichloropropene S 11 \ U 11 U 11 U 11 U 12 U 2 u 1\ 2 U
b'aDS-l,3-Dichloropropene S 11 \ U 11 U II U II U 12 U 2 U \ 2 U
Trichlc>roethene S II U 11 U 11 U 11 U 12 U 2 J \3
Dibromod1l0r0metbane 5 11 U II U 11 U II U 12 U 2 U \2 U
1,1.2-1rrithloroe~ne 5 11 U II U II U 11 U 12 U 2 U l U
Benzen: 5 II U II U 11 U 11 U 12 U 2 U 2\ U
Bromofonn 5 11 U 11 U 11 U 11 U 12 U 2 U 2\ U
4-Metbyl·2-Pentanone 10 11 \U II U 11 U 11 U 12 U 5 U 5 \ U
2-Hexanone 10 11 II U II U II U 12 U 5 U s \ u
Tetrachloroethene 5 11 II U II U II U .12 U 2 U 2 U
1,1,2.2-Tetrachloroethane 5 11 11 U 11 U 11 U 12 U 2 U 2 U
Toluene S 11 l. 36 15 6 J 12 U 2 U 2 \U
CbJorobenzene 5 11 L 11 U 11 U 11 U 12 U 2 U. 2 \J
Ethylbenzene 5 11 U 11 U 11 U 11 U 12 U 2 U 2 U
Styrene S 11 U 11 U 11 U 11 U 12 U 2 U 2 U\
Xylenes (IOtal) 5 1l U 1l U 11 U 1l U 12 U 2 U 2 U
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Appendix A-S

Review Item 86 (Floor Drains, Building E-I07)
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APPENDIXB

• B-1

PHASE II EBS FOLLOW-ON INVESTIGATION

Review Item 28 (Former Creosote Dip Tank and Fire
Fighting Training Areas)

Figures and Boring Logs
Data Validation Reports (included in Volume 2)

•

B-2 Review Item 28 (UST Area)
Magnetometer Survey Report

B-3 Review Item 28 (UST Area)
Test Pit Logs and Analytical Report (FWENC)

B-4 Review Item 28 (UST Area)
Test Pit Logs (EAlFWENC)

B-5 Review Item 60 (Septic Tanks Building E-I07)
Tank Removal- Data Validation Report (included in
Volume 2)
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Appendix B-1

Review Item 28
(Former Creosote Dip Tank and Fire Fighting Training Areas)

Figures and Boring Logs
Data Validation Reports (included in Volume 2)
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Job. No. I Client: NORDIV, NAVFPC Location:

1m
EA Engineering, SCIence. 29600.60 NCBC Davisville EB828

and Technology. Inc. Drillina Method: 661 rnablle drill Dushina 3" 00 Boring No.
solit barrel samoler continuouslY. 88-01

LOG OF SOIL BORING

Coordinates: Samolina Method: 3" OD solit barrel samDler

Sulfface EI_tion: driven bv a 140 Ib hammer fallina 30 In. Sheet 1 of 1
Woll Riser ElllVllIlon: Drilling Water Level 10ft start IDrilling I Finish

Date 17 June 97 17 June 97 Times 17 June 97

Time 03:00PM 01:30PM 03:00PM
Surface Conditions: Grass

iSampie Inches DpIh Samp' PID BIow8 Ft uses
Type DrIvenIIn. Csg. I depth (ppm) per bp Log

Recwd 1ft} '-till. r SOIL DESCRIPTION
Soil 24 S8-en 5.2 2 01- 0-4" GrevIbnJwn, siltv, amanic soil with roots; dIY, loose.

17 0-2" 11 I-
4" - 2" GreylbnJwn, silty - medium sand with few stones to 112"; dIY,loose.

9 '1-
S I-

24 5.9 2 21- 2' - 3' GrerJbrown, siltv· medium sand with few stones to 112"; dIY, loose.

14 4 I- :r·4' YeIIowIbrown, fine· medium sand with 112"~ ofbIowrI-nic material; dIY,loose

3 3 ......
6 -24 5,4 10 4_ 4' - fi' Dark brown, fine - medium anIc material; dIY, loose.

12 1a -
14 51:-
10 I-

24 12.4 1a 61-- 6' - ff YellawIbruwn. fme - medium sand; dIY, loose.
18 17 I-

14 71-
16 I--

Soil 24 SB-01 19.a 10 8_ 8' - 10' GrevJbrown, fine - medium sand; moist, loose.

18 ff-10' 11 -10 9_
8 -

24 22.0 -!L 10 I- 10' - 12" GrevIbnJwn, fllI8 - medium sand; wei, loose.

17 9 ......
-!- 11 I-

8 l-
I----

12 ...... End of borina at 12 ft below around surface. Borehole bacldliled with cement arout.

......
- 3 ......

l-
I--- 4f-

~

I--- 51-

I-

!-- 61-

I--
!-- 71--

l-

I--- 81-

l-

i---- 91--

I--
i---- 01-

NOTES: Logged by:

Drilling Contractor:

Driller:

Kevin M. Caldwell

M & R Environmental

Brad Haas, William Williams

•
WELL SPECIFICATIONS:
Dia.ScreenlRlser: _

BottlJm of Hole:
Screen Interval:

Riser Interval:

________ Sandpaclc: _

_______Bentonite: _
Grout:

Cover:

\\CClIpQRIe-,p'l>ostoll'PROJECTS\2ll6llO.6OI2292IFOLLOWRP'WIORLOG\SB01.WB2 27-000-99 10:12 PM



Job.No. I Client: NORDIV. HAVFN:; Location:

EA Engineering, SCience, 29600.80 NCBe Davi&Vi11e EBS28
and Technology, Inc. Drilling Method: 861 mobile drilillushina 3" OD Boring No.

sollt barrel samoler continuoush. 58-02
LOG OF SOIL BORING

Coordinates: Samolina Method: 3' 00 sDlit barrel semoler

Surface Elevation: driven bv a 140 Ib hammer fallina 30 in. Sheet 1 of 1
Well Riser Elevation: Drillina Water Level 8ft Start ,1Drilling I. Finish

Date 18 June 97 18J_ 97 Times 18 June 97
Time 08:OO1W 07:301W 08:OO1W
Surface Conditions: Grass

lSample Inches Dpth Sampl PlD BIaws FI uses
Type Orivenlln. CBg. ldeplh (ppm) per bgs Lag

Recvrd lID '-Ilk. ff' SOIL DESCRIPTION
Soil 24 SB-02 1.0 ~ 010- o ... Grey/brown. siHy, OfDanic soH; dnr, loose.

18 0-2' 7 10- 4'·2' Grevlbrown, slJty, fine· medium sand wilh f_ rounded stones to 1/2"; dry. loose.

~ 11-
12 I-

24 2.0 ~ 210- 2' • 4' UGh! brown sillY· medium sand: dfY, loose.

16 12 I-
~ 31-

B I-
24 1.5 ......L 410- 4' .6' Liaht brown, sillY· medium sand; dlY.loose•

18 8
I--

~ 51-
B

I-
24 1.5 ~ 61- 6' • 6' Gnwlbrown. fine • medium sand; moist,loose.

20 14 I-
~ 71--

13 -Soil 24 SB-02 54.1 ~ 81-- r - 10' Grevlbrown, fine • medium sand- -',loose.

20 r·10' 10 I-
,--L 9_

8 --I---
10

I--
End of borino al10 ft below around sulface. Borehole bac/diUed with cement grout.

I--- 1_

--I--- 21--

I--

'--- 3!--

l-
I--- 410-

10-
I--- 510-

l-
I--- 61-

l-
I--- 71-

I--

r-- 810-

I--

I--- 910-

l-
I--- 01-

NOTES: Logged by:

Drilling Contractor:

Driller.

Kevin M. Ca~1I

M& R Environmental

Brad Haas, William williams

WELL SPECIFICAnONS:
Oia.ScreenlRiser: _

BottDm of Hole:

~lnt8lY81:

Riser Interval:

_ Sandpack: _

_______Bentonite: _
Grout:
Cover:

\\CORPORATE..FPea_IPROJECTSI29SOO.80\2292'FOLLOWRPIBORLOG\S802.W82 27-Dec>99 10:26 PM



Job. No. I Client: NORDIV, NAVFAC Location:

•
EA Engin ering, Sci nee, 29600.60 NCBC Davisville EBS28

andT chn logy, Inc. Drilling Method: B61 mobile drill pushing 3" 00 Boring No.

split barrel sampler continuously. SB-03
LOG OF SOIL BORING

Coordinates: Sampling Method: 3" 00 split barrel sampler

Surface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 1 of 1
Well Riser Elevation: Drilling Water Level 8ft Start ,I Drilling I Finish

Date 18 June 97 18 June 97 Times 18 June 97

Time 09:00AM 08:20AM 09:00AM
Surface Conditions: Grass

Sample Inches Dpth Samp# PIO Blows Ft USCS

Type Driven/In. Csg. I depth (ppm) per bgs Log

Recvrd (ft) !Above bit. 6" SOIL DESCRIPTION
Soil 24 8B-03 16.2 ~

0 0-2" Brown, silty, organic soil; dry, loose.
I--

20 0-2' 1
I--

2" - 2' Greylbrown, fine - medium sand; dry, loose.

~ 11--
4

i--
24 8.9

~ 2_ 2' - 4' Greylbrown, fine - medium sand; dry, loose.

18 8 -
10 3 -
12

24 15.6 12 4~ 4' - 6' Greylbrown, fine - medium sand; moist, loose.
~

20 12

~
5~

I--
27

Soil 24 8B-03 60.7
I ~~

61-- 6' • 7' Grey/brown, fine - medium sand; moist, loose.
I--

7' - 8' Brown, silty sand with 25% medium gravel; moist firm.12 8',8'

16 71--

21
I--

---24 42.4 ~ 8 8' -10' Brown, silty sand; wet
I--

12 32
I--

~ 9
!--

20
I--

10
'--- I--

End of boring al1 0 ft below ground surface. Borehole backfilled with cemnt grout
1""-

r-- i--

-
2--- '--

I--
3--- '--

41--
I---- I--

51--
I---- I--

61--
I---- I--

I--
7

I---- I--

I--

I-- 81--

---9
I---- I--

01--
I-- '--

NOTES: Logged by:

Drilling Contractor:

Kevin M. CaldweH

M & R Environmental

Brad Haas, William Williams

.WELL SPECIFICATIONS:
Di a.ScreenlRiser.-------
Bottom of Hole:

Screen Interval:

Riser Interval:

Driller:

________ Sandpack: _

________ Bentonite:
Grout

Cover.

IICo,poraIlUplhostDnIPROJECTS\296DO 6012292\FOLlOWRPlBORLOGISBOJ WB2 28·Dee-99 1200 AM



Job. No. I Chent: NORDIV, NAVFAC location:

S\
EA Engineering, Science, 29600.60 NCBC Davisville EBS28

and Techn I 9Y, Inc. Drilling Method: B61 mobile drill pushing 3" 00 Boring No.

split barrel sampler continuously. , 8B-04
LOG OF SOIL BORING ~ i

(

Coordinates: Sampling Method: 3" 00 split barrel sampler

Surface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 1 of 1
Well Riser Elevation: Drilling water level 8ft Start 'f Drilling I Finish

Date 18 June 97 18 June 97 Times 18 June 97

Time 09:30AM 09:10AM 09:40AM

Surface Conditions: Grass

Sample Inches Dpth Samp# PID Blows Ft USCS

Type Drivenlln. Csg. I depth (ppm) per bgs log

Recvrd (ft) !Above bk. 6" SOIL DESCRIPTION
Soil 24 SB-04 16.5 2 01-- 0-2" Brown, silty, organic soil; dry, loose.

12 0-2' ~
I--

2" - 2" Brown, silty sand; dry, lose.

~ 11--
10

I--
Soil 24 SB-04 34.3 ~ 21-- 2' - 4' Brown, silty - medium sand; dry, loose.

14 2'-4' 13
I--

~ 31--
16

I--
24 34.0 16 4 4' - 6' Brown, silty. medium sand; dry, loose.

I-- I"-
4 16

>--
17 51--
~

I--
24 17.1 20 61-- 6' - 8' Brown, medium - coarse sand with 10% fine gravel; moist, loose.

8 '20
I--

~ 71--
12

I--
24 54.3 10 8 8' - 10' Brown, medium - coarse sand with 10 % fne gravel; wet, loose.

~ -6 I--
"15 9_"

'20 -
10 End of boring at 10ft below ground surface. Borehole backfilled with cement grout.

I-- -
-

I--
1_

,...-

I--
2_

-3
I-- -

I--

I--- 41--

I--
5

I-- I--

I--
6

I-- I--

I--

I--- 71--

I--

I--- 81--

I--

I--- 91--

I--
0

I-- I--

NOTES: Logged by:

Drilling Contractor:

Driller:

Kevin M. Caldwell

M & R Environmental

Brad Haas, William Williams

WELL SPECIFICATIONS:
Dia.SCreen/Riser: _

Bottom of Hole:

Screen Interval:

Riser Interval:
____-...,. SandPack: --------
_________ Bentonite:

Grout:

Cover:

\\cORPORATE1PlBoslonIPROJECTSI29600,6012292\FOllOWRP\BORlOGISB04 WB2 211-0ec-99 12.18 AM



Job. No. I Client: NORDIV, NAVFAC Location:

•
EA Engineering, Science, 29600.60 NCBC Davisville E8528

and Technol gy, Inc. Drilling Method: B61 mobile drill pushing 3" 00 Boring No.

split barrel sampler continuously. 58-05
LOG OF SOIL BORING

Coordinates: Sampling Method: 3" 00 split barrel sampler

Surface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 1 of 1
Well Riser Elevation: Drilling Water Level 6ft Start ,I Drilling I Finish

Date 18 June 97 18 June 97 limes 18 june 97
lime 10:10 AM 09:50AM 10:20 AM
Surface Conditions: Grass

Sample Inches Dpth Samp# PID Blows Ft USCS

Type DrivenJIn. Csg. / depth (ppm) per bgs Log

Recvrd (ft) AIxMI bk. 6" SOIL DESCRIPTION
Soil 24 SB-05 43.5 ~

0 0- Z' Brown, silty, organic soil: dry, loose.-
8 0-2' 3 2" - 2' Brown, silty - medium sand; dry, loose.-

3 1

~ -
-

24 15.1 6 2 2' - 4' Brown, silty - medium sand; dry, loose.

'12 -
10 -

6 3
~ t--

t--
24 16.9 .....!!..... 4 4' - 6' Brown, silty - medium sand; dry, loose with a Z' layer of black fine - medium sand

I--
at 41/2 ft.14 21

16 51--
- I--

12

Soil 24 S8-05 41.7 12 6'- 6' - 8' Brown, fine - medium sand; wet, loose.
6'..8' """"10 I--

12

8 71--

~ I--

8- End of boring at 8 ft below ground surface. Borehole backfilled with cement groutr--- '-

9-
r--- -

-0r--- -
-

1r--- -
2-

r--- -
3-

r--- I--

41--
r--- I--

51--
- I--

61--
,-- f--

f--
7- I--

'-
8- -
-

9- -
0-

- - I

Logged by:

Drilling Contractor:

Kevin M. Caldwell

M & R Environmental

Brad Haas, William Williams

'ELLSPECIFICATIONS:
Cia.Screen/Riser _

Bottom of Hole:

Screen Interval'

Riser Interval:

Driller:

Sandpack.
--------Bentonite: --------

Grout:

Cover:

\\CorpcrltB_fplbostonIPRDJECTS1Z9600 6012292IFOLlOWRPlBORLOGISBOS.WB2 28-0e0-99 12 32 AM



Job. No. I Client: NORDIV, NAVFAC Locabon:

•
EA Engineering, Sci nee, 29600.60 NCBC Davisville E8S28

and Techn logy, Inc. Drilling Method: B61 mobile drill pushing a 3" 00 Boring No.

split barrel sampler continuously. I 58-06
LOG OF SOIL BORING

~

Coordinates: Sampling Method: 3" 00 split barrel sampler

Surface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 1 of 1
Well Riser Elevation: Drilling Water Level 8ft Start I Drilling I Finish

Date 18 June 97 18 June 97 Times 18 june 97

Time 11:35AM 11:00AM 11:35 AM

Surface Conditions: Grass

Sample Inches Dpth Samp# PID Blows Ft USCS

Type Drivenlln. Csg. I depth (ppm) per bgs Log

Recvrd (ft)
_bit.

6" SOIL DESCRIPTION
Soil 24 58-06 9.3 2 0,..... o-2' Brown, silty - fine sand; dry, loose.

14 0-2' '12
I--

11 1,.....
~ ,.....

24 5 2,..... 2' - 4' No recovery.

0 ~
I--

3 3
-;r- I--

I--
24 6.3 4 4,..... 4' - 6' Dark brown, fine - medium sand; moist, loose.

12 -;r- ,.....
~ 5 ,.....

4
I--

6' - 8' Dark brown, medium - coarse sand with 10% fine gravel; moist, loose.24 8.7 4 6
-g I--

2
f--

21 7f------n- ,.....
8' - 10' Dark brown, medium - coarse sand with 10% fine gravel; wet, looSe.Soil 24 58-06 32.1 20 8

~
I--

8 8'-10' '.
21 91-- .. ,

'!

--"23 I-- i .
f--

10- '--
End of boring at 10ft below ground surface. Borehole backfilled with cement grout

f--
1- I--

I--
2- I--

- 3=

41--
- I--

f--

- 5f--

'--

- 6f--

f--

- 7f--

f--

- 8f--

I--
9- ,.....

,.....
0- -

NOTES:

WELL SPECIFICATIONS:
Dia.ScreenlRiser. _

Bottom of Hole:

Sasen Interval:

Riser Interval:

Logged by:

Drilling Contractor:

Driller:

Sandpack:
---------Bentonile:

Kevin M. Caldwell

M& R Environmental

Brad Haas, William Williams

Grout

Cover.

IICorporate_fplboston\PROJECTSI29600 80\2292IFOLlOWRPlBORLOGISB06 WB2 2l1-Dee-99 1230 AM



Job. No. I Client: NORDIV, NAVFAC Location:

•
EA Engineering, Science, 29600.60 NCBC Davisville E8528

and T chnology, Inc. Drilling Method: B61 mobile drill pushing a 3" 00 Boring No.

split barrel sampler continuously. 58-07
LOG OF SOIL BORING

Coordinates: Sampling Method: 3" 00 split barrel sampler

Surface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 1 of 1
Well Riser Elevation: Drilling Water Level 6ft

Start ,I Drilling I, Finish
Date 18 June 97 18 June 97 Times 18 June 97

Time 12:20 PM 11:50AM 12:30 PM

Surface Conditions: Asphalt

Sample Inches Opth Samp# PID Blows Ft uses
Type Driven/In. Csg. I depth (ppm) per bgs Log

Recvrd (ft) ~obk. 6" SOIL DESCRIPTION
Soil 24 58-07 23.3 8 0 o • 4" Asphalt pavement- 4" - 2' Brown, silty - fine sand; dry, loose.18 0-2' 12

13 1-
-

14

Soil 24 SB-07 16.4 18 2- 2' - 4' Dark brown, fine - medium sand with 10% fine gravel; dry, firm.
I--

17 2'-4' 34

22 31--
I--

20

24 6.0 18 41-- 4'·6' Brown, fine - medium sand with 10% fine gravel; moist, firm,

15
t--

Wood fragments in end of spoon.14
8 5t--

I--
5

I--
6' - 8' Black silty - fine sand; wet24 7.6 7 6

I--
17 5

8 71--
t--

9
at-- End of boring at 8 ft below ground surface. Borehole backfilled with cemment grout.

t--
I--

9
f--

I--
of--

t--

1'--
10- t--

-, 2
10- -

.--
3

10- -
4'--

~ I--

51--
'"- I--

6t--
10- t--

7t--
- f--

f--
,

8
I-- f--

9t--

- t--

ot--
- I--

NOTES: Logged by:

Drilling Contractor:

Kevin M. Caldwell

M & R Environmental

Brad Haas, William Williams

.WElL SPECIFICATIONS:
Dia.Screen/Riser. _

Bottom of Hole:

Screen Interval:

Riser Interval:

Driller:

5andpack: _

-------Bentonite:
Grout:

Cover:

l\Co""r>to_fplbostonIPROJECTS129600.6012292IFOllOWRPIBORlOGISB07 WB2 28-0• .,.99 12.30 AM



Job. No. I Client: NORDIV, NAVFAC Location:

Ii4
EA Engineering, Science, 29600.60 NCBC Davisville E8S28

and Technology, Inc. Drilling Method: 861 mobile drill pushing a 3" 00 Boring No.

: split barrel sampler continuously. S8-08
LOG OF SOIL BORING ,

Coordinates: Sampling Method: 3" 00 split barrel sampler

Surface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 1 of 1
Well Riser Elevation: Drilling Water level 8ft Start .1 Drilling I. Finish

Date 18 June 97 18 June 97 Times 18 June 97
Time 02:45 PM 02:20 PM 03.00 PM

Surface Conditions: Asphalt

Sample Inches Dpth Samp# PIO Blows Ft USCS

Type Driven/In. Csg. I depth (ppm) per bgs log

Recvrd (ft) ~vebk. 6" SOIL DESCRIPTION
Soil 24 SB-08 12.2 19 0 o-3" Asphalt pavement

15 -
3" - 2' Black, silty sand; dIY, firm.16 0-2'

13 1-

~ -
-

Soil 24 5B-08 35.3 20 2_ 2' - 4' Black, fine· medium sand; dry, loose. 3" layer of black wood at 3 fl

12 2'-4' """22 -
11 3

S- I--

I--
24 27.8 ~ 4 4' - 6' Black, fine - medium sand with 5% fine gravel; moist. Black ashy material

I--
3 9 throughout sample.

17 51--
I--

13

24 Jar 12 6i"- 6' - 8' Black, fine· medium gravel and coarse sand; wet.

'10 '--
2 Broken

I--
18 7

I--
17

24 39.0 8 81-- 8' -10' Black, fine - medium gravel and coarse sand; wet. Porcelain and glass shards in
i"-

2 5

4 9i"-
"

~
I-- .

I--
10 End of boring at 10ft below ground surface. Borehole backfilled with cement grout.

'-- >--

-1- '--

-
- 2_

-
3- !--

!--
4- !--

I--
5- >--

-6- -
7-

- -
-

8- -
-

9- -
-

0- -

NOTES: Logged by:

Drilling Contractor:

Driller:

Kevin M. Caldwell

M & R Environmental

Brad Haas, William Williams

WELL SPECIFICATIONS:
Dia.SCreen/Riser: _

Bottom of Hole:

Screen Interval:

Riser Interval:

________ Sandpack: _

Bentonite:--------
Grout

Cover:

I\cORPORATEfPIBoslonIPROJECTSI29600.60\2292IFOLLOWRPIBORLOGISBD8 WB2 28-0• .,.99 1228 AM



Job. No. I Client: NORDIV, NAVFAC location:

•
EA Engineering, Science, 29600.60 NCBC Davisville EB828

and T chn I gy, Inc. Drilling Method: B61 mobile drill pushing a 3" 00 Boring No.

split barrel sampler continuously. 8B-09
lOG OF SOil BORING

Coordinates: Sampling Method: 3" 00 split barrel sampler

Surface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 1 of 1
Well Riser Elevation: Drilling Water level 6ft Start ,I Drilling I Finish

Date 18 June 97 18 June 97 Times 18 June 97

Time 03:30 PM 03:10 PM 03:40 PM

Surface Conditions: Asphalt

Sample Inches Dpth 5amp# PID Blows Ft USCS

Type Driven/In. Csg. I depth (ppm) per bgs log

Recvrd (ft) Abovebl<. 6" SOil DESCRIPTION
Soil 24 58-09 9.8 ~ 0 o-3" Asphalt pavement-

17 0-2' 8 3" • 2' Brown, fine - medium sand; dry, loose.-
.....!!- 1 -

12

Soil 24 5B-09 17.4 ~
2- 2' - 3' Brown, fine - medium sand; dry, loose.

!--
3' - 4' Black, fine - medium sand; dry, loose.18 2'-4' 28

~
3-
-50

24 ~
4- 4' - 6' No recovery.-

0 29

~
5-
-31 -

24 2 ~ 6 6' • 7' Black, medium gravel and coarse sand; wet- 7' - S' Black silt; wet.8 21

~
7f--

f--
16

s- End of boring at 8 It below ground surface. Borehole backfilled with cement grout- -
-

!---
9_

'---

0-
-
-

- 1 -
-

- 2_

-
3- -
-4

~ !--

e--
5

~ ---
ee--

~ -
I---

7-
-

I---
8-

-

I---
9~

-
0-

~ -

NOlES: logged by:

Drilling Contractor:

Kevin M. Caldwell

M & R Environmental

Brad Haas, William Williams

aElLl SPECIFICATIONS:
Dia ScreenlRiser. _

Bottom of Hole:

Screen Interval:

Riser Interval:

Driller:

________Sandpack: _

_ Bentonite:
Grout:

Cover:

\\CORFORATE]PlBoslonIPROJECTSI29600.S0\2292IFOLLOWRPIBORLOGISB09WB2 28-00,,"99 1226 AM



Job. No. I Client: NORDIV, NAVFAC location'

54
EA Engineering, Science, 29600.60 NCBC Davisville EB528

and Technology, Inc. Drilling Method: B61 mobile drill pushing a 3" 00 Boring No,

split barrel sampler continuously, 58-10
LOG OF SOIL BORING

Coordinates: Sampling Method: 3" 00 split barrel sampler

Surface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 1 of 1
Well Riser Elevation: Drilling Water level 6ft Start ,I Drilling I Finish

Date 19 June 97 19 June 97 Times 19 June 97

Time 08:40AM 07:30AM 08:50AM

Surface Conditions: Grass

Sample Inches Dpth Samp# PID Blows Ft USCS

Type Driven/In. Csg. I depth (ppm) per bgs log

Recvrd (ft) [AbaV8 bk. 6" SOil DESCRIPTION
Soil 24 S8-10 7.5 3 0 o. 6" Black, silty organic soil; dry.

----e- -
19 0-2' - 6" • 2' Black, silty· fine sand; dry.

12 1

"""19 -
-

24 9.0 14 2_ 'Z·4' Brownlblack, silty. medium sand with 10% fine gravel; dry, firm.

20 20-
f--

~ 3
f--

34
f--

4' • 6' Brown/black, silty - medium sand with 10% fine gravel; moist, firm.Soil 24 SB-10 23.7 54 4
'-:;:;- f--

16 4'-6'

24 51--
r---- I--

19
f-

6' - 8' Brownlblack, silty - coarse sand; wet, firm.24 13.9 27 6
'30" I--

17
f--

~
7

I--
30

81-- End of boring at 8 ft below ground surface. Borehole backfilled with cement groutr---- I--

I--

9f--
t

r---- ?

I--
0r---- ,....-

11--
r---- '--

I--

2
~ ,....-

-
3r---- --4

~ -
5-

~ -
6-

~ -
7-

~ -
-

8
~ -

-
9- -

-
0- -

•

NOTES: Logged by:

Drilling Contractor:

Driller:

Kevin M. Caldwell

M &R Environmental

Brad Haas, William Williams

'NELL SPECIFICATIONS:
Dia.Screen/Riser: _

Bottom of Hole:

Screen Interval:

Riser Interval:

Sandpack:
--------Bentonite: --------

Grout:

Cover:

\\CORPORATE_FP\IIDSIOnIPROJECTSI29600,6OI2292\FOLLOWRP\IIORLOGISB10 WB2 28-08<:-99 12'25 AM



Job. No. I Client NORDIV, NAVFAC Location:

•
EA Engin ering, Science, 29600.60 NCBC Davisville EB528

and TechnologY,lnc. Drilling Method: B61 mobile drill pushing a 3" OD Boring No.

split barrel sampler continuously. 5B-11
LOG OF SOIL BORING

Coordinates: Sampling Method: 3" OD split barrel sampler

Surface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 1 of 1
Well Riser Elevation: Drilling Water Level 6ft Start ,I Drilling I Finish

Date 19 June 97 19 June 97 Times 19 June 97

Time 09:40AM 09:00AM 09:50AM

Surface Conditions: Grass

Sample Inches Dpth Samp# PID Blows FI USCS

Type Driven/In. Csg. I dep1h (ppm) per bgs Log

Recvrd (It) ~bk. 6" SOIL DESCRIPTION
Soil 24 S8-11 31.0 4 0 o. 6" Black, silty organic soil.

""""1'1 -
6" - X Black, silty - medium sand; dry,loose.18 0-2'

13 1-

15 -
Soil 24 S8-11 10.7 20 21-- 2' • 4' Black, silty - medium sand with 10% medium gravel; dry, loose.

"20 I--
14 2-4'

7 31--
I--- ~

9

24 9.2 10 4~ 4'·6' Black, silty - medium sand with10% medium gravel; moist 2" layer of Iron stained
I--

3 8 debrisat6 It.
I-

6 5
'---

12

24 5.8 31 6'--- 6' - 8' Black silt with 10% fine gravel; wet. 2" layer of iron stained debris at 8 It.-8 19

18 7-

15
-
-

8 End of boring at 8 It below ground surface. Borehole backfilled with cement grout-
9-- -

-
- 0_

-
1- -
2-

- -
31--

- I--

41--
- I--

51--
- l-

I-e- l-

I-
7- l-

I-
8- l-

I-
9- I-

-0
'---

NOTES: Logged by:

Drilling Contractor:

Kevin M. Caldwell

M & R Environmental

Brad Haas, William Williams

aEI.L SPECIFICATIONS:
Dia.Screen/Riser: _

Bottom of Hole:

Screen Interval:

Riser Interval:

Driller:

________ SandpaCk: _

Bentonite:-------
Grout

Cover:

I\cORPORATEfPlBoslonIPROJECTSI29600 6012292IFOLlOWRPIBORLOGISBII WB2 211-00e-99 12:23 AM



Job No. I Client NORDIV, NAVFAC location.

&11 EA Engineering, Science, 29600.60 NCBC Davisville EB528
and Technology, Inc. Drilling Method: B61 mobile drill pushing a 3" 00 Boring No.

0

split barrel sampler continuously. .' 5B-12. (,

LOG OF SOIL BORING ;
I
';

Coordinates: Sampling Method: 3" 00 split barrel sampler

Surface Elevation: driven by a 140 Ib hammer failing 30 in. Sheet 1 of 1
well Riser Elevation: Drilling Water level 6ft

Start ,I Drilling I Finish
Date 19 June 97 19 June 97 Times 19 june 97

Time 10:30 AM 10:00 AM 10:35 AM

Surface Conditions: Grass

lSample Inches Dpth Samp# PIO Blows Ft USCS

Type Drivenlln. Csg. I depth (ppm) per bgs log

Recvrd (ft) Abo.... bk. 6" SOil DESCRIPTION
So~ 24 SB-12 28.5 1 01-- o - 6" Greylbrown, silly sand; dry, loose.

I---
17 0-2' 2

I--
6"·2' Black, silly - medium sand with 10% fine gravel; dry, firm.

7 '1--r-g--
-

24 31.9 ~ 2_ 2' - 4' Black, silty - medium sand with 20% medium gravel; dry. 2" layer of iron stained

6 6 wood chips in span.-
~ 31--

11
I--

4' - 6' Black, silty - medium sand with 10% fine gravel; dry.24 18.9 ~ 4
I--

3 10
I--

15 51--
12

I--
Soil 24 SB-12 102 ~ 6 6' - 8' Black, silly - medium sand; wet

f--a 6-8 30
~

15 7

"20 ~

I--

- 81-- End of boring at 8 ft below ground surface. Borehole backfilled with cement grout,
I--

9
, ,

- I--

I--

- 01--

I--

- '1--
/

I--
2- I--

I--

- 3f--

f--
4

f--- I--

f--

f--- 51--

I--

I--- 61--

I--

I--- 71--

I--

f--- 81--

f--
9

'--- f--

I--
0

f--- f--

NOTES: Logged by:

DrIlling Contractor:

Driller:

Kevin M. Caldwell

M & R Environmental

Brad Haas, William Williams

WELL SPECIFICATIONS:
Dia.Screen/Riser: _

Bottom of Hole:

SCreen Interval:

Riser Interval:

________ Sandpack: _

________ Bentomte:
Grout:

Cover:



Job. No. I Client: NORDIV, NAVFAC Location:

1:4
EA Engineering, Science, 29600.60 NCBC Davisvflle EB528

and Technology, Inc. Drilling Method: B61 mobile drill pushing a 3" 00 Boring No.

split barrel sampler continuously. 5B-13
LOG OF SOIL BORING

Coordinates: Sampling Method: 3" 00 split barrel sampler

Sulface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 1 of 1
Well Riser Elevation: Drilling Water Level 6ft Start I Drilling I Finish

Date 19 June 97 19 June 97 TImes 19 June 97

Time 11:20 AM 10:50 AM 11:20 AM
Surface Conditions: Grass

Sample Inches Dpth Samp# PID Blows Ft USCS

Type Drivenlln. Csg. I depth (ppm) per bgs Log

Recvrd (ft) I<\bove bit. 6" SOil DESCRIPTION
Sow 24 S9-13 10.2 1 0 0·6" Brown Silty organic soD; dry.

17 0-2' --e - 6" - 2' Brown, silty - fine sand; dry, loose.-
6 1- -
7

Soil 24 S8-13 15.2 3 2- 2' - 4' Brown, sBty - medium sand; dry, loose.

19 2'-4' r--;- f-

I--
3 3

r-- I--
4

I--
24 9.1 7 4 4'-6' Brown, silty - medium sand; dry, loose.

~
I--

14
I--

2 5

~ ----
24 5.7 3 6 6' - B' Brown, silty - medium sand; wet, loose.r-- -1B 2 -

3 7r-- -3
B- End of boring at B ft below ground surface. Borehole backfilled with cement grout.r-- -
9-

- -
0-

- -
1-

- -
2-

- I--

31--
- I--

- 4:=

51--

- I--

61--
r-- I--

7f-
r-- I--

B~
f-- I--

I--
9r-- -
-0

r-- -

NOTES: Logged by:

Drilling Contractor:

Driller:

Kevin M. Caldwell

M & R Environmental

Brad Haas, William Williams

.:;~:~R:~:'FICATIONS:
Bottllm of Hole:

Screen Interval:

Riser Interval:

________Sandpacl<: _

________ Bentonite:
Grout:

Cover:

IICORPORATE]P\8ostonIPROJECTSI296006012292IFOllOWRPlBORlOGISB13.WB2 28-000-99 12:21 AM



Job. No. I Client: NORDIV, NAVFAC Location:

•
EA Engineering, Science, 29600.60 NCBC Davisville EB528

and Technology, Inc. Drilling Method: B61 mobile drill pushing a 3" 00 Boring No.

split barrel sampler continuously. 5B-14
LOG OF SOIL BORING

Coordinates: Sampling Method: 3" 00 split barrel sampler

Surface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 1 , of 3
Well Riser Elevation: Drilling Water Level 8ft Start ,r Drilling I Finish

Dale 20 June 97 20 June 97 Times 23 June 97

Time 11:00 AM 07.00 AM 11:00AM

Surface Conditions: Asphalt

!Sample Inches Dplh Samp# PIO Blows Ft USCS

Type Orlvenlln. Csg. I depth (ppm) per bgs Log

Recvrd (ft) ~bk. 6" SOil DESCRIPTION
So~ 24 S8-14 11.6 ~

0 o- 6" Asphall pavement.
I--

21 ~2' 8 6" .. 2' Brown. snly· medium sand with 5% line gravel; dry. loose.

16 11--

~
I--

I--
24 18 2f-- 2' .. 4' Brown, silly" medium sand with 5% fine gravel; dry, firm.

I--
14 22.6 10

I--

~
3

I--
15

4~24 ~
4' - 6' No recovery.

0 10
I--

5 5
f--- I--

4
I--

24 ~
6 6' .. 8' No recovery.

c--
0 3

I--

~
7

I--
2

I--
Soil 24 S8-14 22.2 3 8_ 8' .. 10' Black, medium· coarse sand with 50% fine - medium gravel; wet. Some wood

I--
and glass debris in sample.4 8'-10' 4 -5 9

I-- -
3 -

24 10 19.7 ~
10 10' .. 12' Black. medium .. coarse gravel and coarse sand; wet, loose.-

3 4 -4 11 ..
f--- -3 -

24 10 21.1 3 12 12' .. 14' Black medium - coarse sand; wet, loose.
I-- -

9 2 -
~

13 -4 -
24 10 16.8 ~

14 14' - 16' Black Sill with few wood chips; wet.-
3 8

f--

~
15

I--
18

I--
24 16 212 19 16

I-
16' - 18' Black s~ wet.

f---
24 22

I--

~
17
I-

18
I--

24 16 3.5 r-!- 18 18' .. 20' Black, silly .. medium sand; wet.
I--

3 10
I--

9 19
l-f---

9
I--

20
f--- I--

NOTES: Logged by: Kevin M. Caldwell

Drilling Contractor: M & R Environmental--..:..;===---------
Driller: Brad Haas, wnliam Williams

AWELL SPECIFICATIONS:
~ia Screen/Riser: _

Bottom of Hole:

Screen Interval:
Riser Interval:

_______ Sandpack: _

_ Bentonite:

Grout:

Cover:

\\cORPORATEJPIBOSlonIPROJECTSI29600 60122921FOLLOWRPlBORLOGISB14 WB2 2&-00.,.99 12'20 AM



Job. No. I Client: NORDlV, NAVFAC Location:

EA Engineering, Science, 29600.60 NCBC Davisville EBS28
and Technology,lnc. Drilling Method: B61 mobUe drill pushing a 3" qD Boring No.

split barrel sampler continuously S8-14
LOG OF SOIL BORING

Coordinates: Sampling Method: 3" 00 split barrel sampler

5 urface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 2 of 3
Well Riser Elevation: Drilling Water Level 8ft Start I Drilling I: Finish

Date 20 June 97 20 June 97 TImes 23 June 97
Time 11:00AM 07:00AM 11:00AM
Surface Conditions: Asphalt

~ample Inches Dpth Sampfl PID Blows Ft USCS

Type Drivenlln. Csg. I depth (ppm) per bgs Log

Recvrd (ft) /\IxMI bk. 6" SOIL DESCRIPTION
24 16 10.4 12 20 20' - 22' Black/grey, silty - medium sand: wet, firm.

~
-

24 -
13 21- -
12

-!..- 22
-

22' - 24' Black, sUty • medium sand with a layer of bl;ack silt at bottom of spoon; wet.24 2.1 -
12 22 10 -

~
23 -

12 - 24' - 26' Bands of black sill, fine gravel and medium - coarse sand; wet.24 22 2.3 12 24

~ -
15

f-

~
25

f..-
32

f-
26' - 28' 6" layer of coarse sand on top of black sUt; wet.24 22 2.6 30 26

e--- -
15 30

27
-

~ -12

~ 28 - 28' - 30' Black silt with trace clay; wet, loose.24 26 0.0
f-

18 5

7 29
f-

ff--- f-
7

0.2 30
f-

30' -32' Black silt.with trace day with a layer of coarse sand at bottom of spoon; wet24 28 --!!.... f..-
16 12

~ 31
f-

f-
23

e--
24 32 0.2 17 32 32' - 34' Brown weathered rock and coarse sand; weI, firm.- e--

15 32
68 33 ---

"iii i--

24 32 0.1 2S 34 f- 34' - 36' Brown weathered rock and coarse sand on top of black silt
18 ~ f..-

and trace day; wet, firm.
20 35 f- End drilling on 20 June 97.

""34 f..-

24 36 16.0 9 36 --- 36' - 38' Black, sUty - medium sand; wet, firm.

13 1"1 e--

1S 37 i--

10 ---
24 36 3.1 16 36

f--
38' - 40' Black, silty - medium sand; wet, firm. Some iron staining present

24 ""'2D ---
25 39

,...-

38
,...-

40 -
- ,...-

NOTES: Logged by: Kevin M. Caldwell

Drilling Contractor: M & R Environmental--------------
Driller: Brad Haas, William Wdliams

WELL SPECIFICATIONS:
Dia.ScreeniRiser: _

Bottom of Hole:

Screen Interval:

Riser Interval:

________ Sandpack:

Bentonite'--------
Grout:

Cover:

I\CORPORATE FPlBosIonIPROJECTSI29600.6012292IFOLLOWRPlBORLOGISS14 WB2 28-0ec-99 02'25AM



Job. No. I Client: NORDIV, NAVFAC Locabon

EA Engineering, Science, 29600.60 NCBC Davisville EBS28
and Technology, Inc. Drilling Method: B61 mob~e drill pushing a 3" 00 Boring No.

split barrel sampler continuously. SB-14
LOG OF SOIL BORING

Coordinates: Sampling Method: 3" 00 split barrel sampler

Surface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 3 of 3
VVell Riser Elevation: Drilling Water Level 8ft Start I Drilling I: Finish

Date 20 June 97 20 June 97 TImes 23 June 97
Time 11:1l0AM 1l7:01lAM 11:1l0AM
Surface Conditions: Asphalt

sample Inches Dpth Samp# PID Blows Ft USCS

Type DrivenJIn. Csg. I depth (ppm) per bgs Log

Recvrd (ft) bow Ilk. 6" SOIL DESCRIPTION
24 39 0.7 9 40 41l' - 42' Black, silty • medium sand; wet- -18 19

41 -
..3!- I--

356
I--

42' • 44' Black, silty· medium sand; wet Broken rock in lastSoll 24 39 S8-14 1.2 91l 42

9 42'-44' ~ I--
3 in of spoon.

I--
End of boring at 42' 9." Borehole backfilled with43r--- I--
cement grout

I--
44r--- I--

I--
5r--- '--

-6r--- -
7-

'--- -
8-

e-- -
9-

- I--

Ill--
- I--

11--
- I--

21--
- I--

I--
3- I--

I--
4- I--

51--
- I--

61--
r--- I--

7r--
f---- -

-
8r--- -
91--

f---- -
Il-

r--- -

NOTES: Logged by: Kevin M. Caldwell

Drilling Contractor: M & R Environmental--------------
Driller: Brad Haas, Wdliam Wdliams

~ELL SPECIFICATIONS:
Dia.Screen/Riser. _

B attorn of Hole:

Screen Interval:

Riser Interval:

Sandpack:
--------Bentonite: --------

Grout

Cover:

I\cORPORATEfPlBostonIPROJECTSI296CO.6012292IFOllOWRPlBORlOGISB14 W8l 28-Dec-99 02 30 AM



Job. No. I Client: NORDlV, NAVFAC Location:

Ii4
EA Engineering, Science, 2960060 NCBC Davisville EB528

andTechn I gy,lnc. Drilling Method: B61 mobile drill pUshing a 3" 00 Boring No.

split barrel sampler continuously. 5B-15
LOG OF SOIL BORING

Coordinates: Sampling Method: 3" 00 split barrel sampler

Surface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 1 of 2
Well Riser Elevation: Drilling Water Level 6ft Start I Drilling I: Finish

Date 23 June 97 23 June 97 TImes 24 June 97
TIme 02:00 PM 02:00 PM 11:30AM
Surface Conditions: Grass

sample Inches Dpth Samp# PIO Blows Ft USCS

.....ype Drivenlln. Csg. I depth (ppm) per bgs Log

Recvrd (ft) ~vebk. 6" SOIL DESCRIPTION
Soil 24 SB-15 0.0 2 0 0-1" Brown, silty organic soil; dry.

0-2' -:t ~
1" - 2' Brown,silty sand with 25% medium gravel; dry.10

B 1~

~ ~

I-
24 1.3 1 2 2' - 4'Dark brownlblack organic material; dry.

~
I-

2

2 3---

~
'-

24 3.3 4 4- 4' - 6' Brownlblack silty sand; dry.r---s- -
6

6 5-
f--- -

2

24 0 3 B- 6' - B' Brown, silty - medium sand; wet.r-e -12

~
7-

-2

24 2 5 8- 8·10 Brown, line - medium sand; wet.

"---s -12

7 910-
~ I-

B

1 10
~

10' -12' Brown, line· medium sand; wet.24 8
II I-

12

11
I-

8,...,- ~

3.0 9 12
~

12' • 14' Brown, line· medium sand; wet24

1'2 I-
24

13
~

11

1'2 ~

0.5 19 14
~

14'·16' Brown, line - coarse sand with 50% medium gravel; wet24

'""'i07 I-
14

I-
37 15

50 -
16
~

16' - 18' Brown, line - medium sand with 50% medium - coarse gravel; wet.24 0.0 66
""4;- ~

24
I-

~ 17
l- .

67 - 18' - 20' Brown, fine· medium sand with 50% medium - coarse gravel; wet24 0.0 21 18- '-
9 20 -9 19

f--- -B -
20

r- -

NOTES: Logged by:

Drilling Contractor:

Kevin M. Caldwell

M & R Environmental

Brad Haas, William Williams

&ELL SPECIFICATIONS:
Dia.Screen/Riser. _

Bottom of Hole:

Screen Interval:

Riser Interval:

Driller:

________ Sandpack: _

Bentonite:-------
Grout:

Cover:

IICORPORATE FPIB.stonIPROJECTS\29600 6012292IFOllOWRPlBORlOGISB15 WB2 2&-De<;99 12.19 AM



Job. No. I Client· NORDIV, NAVFAC Location:

EA Engineering, Science, 29600.60 NCBC Davisville EB828
and TechnologY,lnc. Drilling Method: B61 mobile drill pushing a 3" 00 Boring No.

split barrel sampler continuously. : 8B-15
LOG OF SOIL BORING ,

:

C oominates: Sampling Method: 3" 00 split barrel sampler

Surface Elevation: driven by a 140 Ib hammer falling 30 in. Sheet 2 of 2
Well Riser Elevation: Drilling Water Level 6ft Start _I Drilling I: Finish

Date 23 June 97 23 June 97 Times 24 June 97

Time 02:00 PM 02:00 PM 11.30AM

Surface Conditions: Grass

~mple Inches Dpth Samp# PID Blows Ft USCS

Type Drivenlln. Csg. I depth (ppm) per bgs Log

Recvrd (ft) 1Ibave bk. 6" SOIL DESCRIPTION
Soil 24 18 0.0 8 20 20' - 22' Brownlbtack. coarse sand; wet Black silt with coarse gravel in last 3" of spoon.

'2i> I--
24

I--
40 21

~
I--

I--
22' - 24' Black. silty - coarse sand with 50% coarse gravel.24 22 0.0 20 22

~
I--

14

65 23
I--

~
I--

I--
24' - 26' Black silt; wet, firm.24 22 0.4 23 24

~
I--

16

25
,....-

54
I--

~
'--

26' - 28' Black silt; wet, firm.24 0.0 11 26

S- -12 -8 27 -----;0-
,....-

28' - 30' Black silt; wet, firm.24 0.2 7 28

S- --12
,....- ,19 29

-V
,...... :

- ,
Soil 24 S8-15 0.2 19 30 30' - 32' Black silt; wet. firm.

"""42 -
11 30'-32'

,....-
107 31 -~ -

32' - 34' Rollerbit through rock.32---- -

33
-

---- -
-

34 - End of boring at 34 ft below ground surface. Borehole backfilled with cement grout-
15

-
- -

16 -
- -

17 -
- -

18 -
- -

19 ----- -
20 -

---- I--

NOTES: Logged by:

Drilling Contractor:

Driller:

Kevin M. Caldwell

M & R Environmental

Brad Haas, William Williams

WELL SPECIFICATIONS:
Dia.ScreenlRiser:
Bottom of Hole: --------

Screen Interval:

Riser Interval:

Sandpack:
--------Benlonite: --------

Grout

Cover:

\\Corpora1e.fp'l:ooslllnIPROJECTSI29600 6012292IFOLLOWRPlBORLOGISB15 WB2 211-000-99 02.26 AM



Job No. I Client: NORDIV, NAVFAC location:

•
EA Engine ring, Science, 29600.60 NCBC Davisville E8528

and Techn logy, Inc. Drilling Method: B61 mobile drill pushing 3" 00 Boring No.

split barrel sampler continuously. 58-16
LOG OF SOIL BORING

Coordinates: sampling Method: 3" 00 split barrel sampler

Surface Elevation: drivenby a 140 Ib hammer falling 30 in. Sheet 1 of 1
Well Riser Elevation: Drilling Water level 14 ft Start I Drilling I Finish

Date 24 June 97 24 Jun 97 Times 24 Jun 97
Time 01:00 PM 12:30 PM 01:30 PM
Surface Conditions: Grass

Sample Inches Dpth Samp# PID Blows Ft USCS

Type Driven/In. Csg. I depth (ppm) per bgs log

Recvrd (ft) ~bl<. 6" SOIL DESCRIPTION
Soil 24 58-16 0.7

~
0 0·2' Grey, fine - medium sand; dry, loose.

,....-
14 0- 2' 3

6 1-
f.- ,.....

6

24 0.2 6 2- 2' - 4' Grey, fine - medium sand; dry, loose.
f- -

18 6

6 3-

r-s -

24 0.2 6 4- 4' - 6' Grey, fine - medium sand; dry, loose. Rust colored gravel in last 2" of spoon.

19 'a- -
12 5-

1"2 I--

I--
6'·8' Grey, coarse sand with 10% fine gravel; dry.24 0.3 13 6- I--

16 13

14 71--

1"2 I--

I--
24 0.8 ~ 8 8' - 10' Grey, medium - coarse sand; dry.

I--
18 10

5 91--

S- I--

1.8 5 10
,....-

10' -12' Grey, medium -coarse sand with 10% fine gravel; dry.24

S- -17
,....-

-!- 11
'--

3 -
12' ·14' Grey, medium· coarse sand with 10% fine gravel; dry.24 0.9 10 12

~ -18

13 -11
1"2 -

5B·16 1.4 8 14
-

14' ·16' Grey, medium - coarse sand with 10% fine gravel; wetSOil 24

14'·16' 10" ---18

15
-

~ -
8

16
-

16' - 18' Grey, medium· coarse sand with 10% fine gravel; wet24 0.9 B
"a- -

24

17
-

11
f.- -

8 -
End of boring at 18 It below ground surface. Boring backfilled with cement grout18

f- I--

91--
f- I--

I--
0

>--- I--

NOTES: logged by:

Drilling Contractor:

Kevin M. Caldwell

M & R Environmental

Brad Haas, William Williams

• WELL SPECIFICATIONS:
Dia.Screen/Riser. _

Bottom of Hole:

Screen Interval.

Riser Interval:

Driller:

sandpack·
--------Bentonite: ---------

Grout

Cover.

IICORPORATE FPlBo.tonIPROJECTSI296006DI2292IFOllOWRP1IlORlOGISBI6.WB2 2~oec·99 12.37 AM
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EBS Follow-on Investigation
NCBC Davisville RI

Rtview Location Sample Date SDG# Matrix Compounds
Item Number Collected Analyzed

IS Building EBS-I S-RSS-SO 6/27 970938 soil TPH 418.1,
5-112 80lSM, VOC,

SVOC

IS" Building EB5-IS-RSS-SI 6/27 970938 soil TPH418.1,
S-1I2 8015M, VOC,

SVOC

15 Building EBS·I 5-RSS-0J 7/2 970965 soil TPH
S~112 418.I,8015M

"
VOC,SVOC

IS Building' " EBS-I S-RSS-Q2 7/2 97096S soil TPH
S-112 418.I,801SM

" VOC,SVOC
" '.

IS Building EBS:'J,?-RSS-Q3 7/2 97096S soil TPH
S-112 4J8.J,80JSM

"" VOC,SVOC

15 Building EB5-IS-RS~'~ 7/2 97096S soil TPH418.1,
S-1I2 \. VOC,SVOC

IS Building EBS-I S-RSS-Q6 ',,",/2 970965 soil TPH
5-112 418.J,801SM

" VOC,SVOC" ,

21 OC-133 EBS21-NSS-QI 7117 \" 911072 ground VOC,SVOC
'\ water TPH418.1

,
21 DC-133 EBS21-NSS-02 7/17 '911072 ground VOC,SVOC

\. water TPH 418.1

21 DC-133 EBS21-GW-I 7/16 911050 ground VOC,SVOC
'. water

21 OC-133 EBS21-GW-2 7/16 9110S0 .., ground VOC,SVOC
,-water

21 DC-133 EBS21-GW-3 7/16 9110S2 gn;tJl~d VOC,SVOC
watei"

22 New EB5-22-RSB-Q1- 6/27 970938 soil
.,

'\. TPH 418.1,
DRMO 0-2' '~SVOCLaydown
Area

22 New EB5-22-RSB-Q I- 6/27 970938 soil TPH)~.I,
DRMO 2-4 VOC,S ~
Laydown
Area

,
\

28 Creosote EBS-28-GW-1 7117 971071 ground VOC,SVOC
Dip Tank water
Area



•
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EBS Follow-on Investigation
NCBC Davisville, RI

Review Location Sample Date SDG ## Matrix Compounds
Item Number Collected Analyzed

28 Creosote E8S-28.QW-2 7/17 971071 ground VOC,SVOC
Dip Tank water
Area

28 Creosote E8S28-SS-01 7/1 97096S soil TPH418.1,
Dip Tank VOC,SVOC
Area

28 Creosote E8S-28- 6/17 970886 soil TPH418.1,
Dip Tank S8-0I-o-2' VOC,SVOC
Area

28 Creosote E8S-28- 6/17 970886 soil TPH418.I,
Dip Tank S8-01-8'-10' VOC,5VOC
Area

28 Creosote E8S-28- 6/18 970886 soil TPH418.1,
Dip Tank S8-02-0-2' VOC,SVOC
Area

28 Creosote E8S-28- 6/18 970886 soil TPH
Dip Tank 58-02-8'-10' 418.1,80ISM
Area VOC,SVOC

28 Creosote E8S-28- 6/18 970886 soil TPH418.1,
Dip Tank 58-03-0-2' VOC,SVOC
Area

28 Creosote E85-28- 6/18 970886 soil TPH
Dip Tank S8-o3-6':8' 418.1,801SM
Area VOC,SVOC

28 Creosote E8S-28- 6/18 970886 soil TPH418.1,
Dip Tank 58-04-0-2' VOC,SVOC
Area

28 Creosote E8S-28- 6/18 970886 soil TPH418.1,
Dip Tank S8-04-2'-4' VOC,SVOC
Area

28 Creosote E8S-28- 6/18 970886 soil TPH418.I,
Dip Tank 58-0S-0-2' VOC,SVOC
Area

'11 Creosote E8S-28- 6/19 970894 soil TPH418.1,
Dip Tank 58-oS-6'-8' VOC,SVOC
Area TPH80lSM

28 Creosote E85-28- 6/18 970886 soil TPH418.1,
Dip Tank S8-06-0-2' VOC,SVOC
Area

28 Creosote E85-28- 6/19 970894 soil TPH418.1,
Dip Tank 58-06·8'-]0' VOC,SVOC
Area TPH80lSM



EBS Follow-on Investigation
NCBC Davisville, RI

Review Location Sample r Date SDGI# Matrix Compounds
Item Number Collected Analyzed

28 Creosote EBS-28- 6/18 970886 soil TPH418.J,
Dip Tank SB-07-0-2' VOC,SVOC
Area

28 Creosote EBS-28- 6/18 970886 soil TPH418.l,
Dip Tank SB-07-2'-4' VOC,SVOC
Area TPH80lSM

28 Creosote EBS-28- 6/18 970894 soil TPH418.1,
Dip Tank SB-08-0-2' VOC,SVOC
Area

28 Creosote EBS·28- 6/18 970894 soil TPH418.1,
Dip Tank SB-08-2'-4' VOC,SVOC
Area TPH80lSM

28 Creosote EBS-28- 6/18 970894 soil TPH418.1,
Dip Tank SB-09-o-2' VOC,SVOC,
Area TPH 801SM

28 Creosote EBS-28- 6/18 970894 soil TPH418.1,
Dip Tank SB-09-2'-4' VOC,SVOC
Area TPH801SM

28 Creosote EBS-28- 6/19 970894 soil TPH418.1,
Dip Tank SB-I0-o-2' VOC,SVOC
Area

28 Creosote EB5-28- 6/19 970894 soil TPH418.1,
Dip Tank SB-I0-4'-6' VOC,SVOC
Area -

'28 Creosote EBS-28- 6/19 970894 soil TPH418.1,
Dip Tank 5B-I1-o-2' VOC,SVOC
Area

28 Creosote EBS-28- 6/19 970894 soil TPH418.1,
Dip Tank SB-II-2'-4' VOC,SVOC
Area

28 Creosote EBS-28- 6/19 970894 soil TPH41B.1.
Dip Tank SB-12-o-2 VOC,SVOC
Area

28 Creosote EBS-28- 6/19 970894 soil TPH418.J,
Dip Tank SB-12-6'-8' VOC,SVOC
Area

28 Creosote EBS-28- 6/19 970894 soil TPH 418.1,
Dip Tank SB-13-0-2' VOC,SVOC
Area

28 Creosote EBS-28- 6/19 970894 soil TPH418.1,
Dip Tank SB-13-2'-4' VOC,SVOC
Area

\
I



•

•

•

EBS Follow-OD Investigation
NCBC Davisville, RI

Review Location Sample Date SDG# Matrix Compounds
Item Number Collected Analyzed

28 Creosote EBS-28- 6/20 970894 soil TPH418.1,
Dip Tank SB-14-O-2' VOC,SVOC
Area

28 Creosote EBS-28- 6/20 970894 soil TPH418.l,
Dip Tank SB-14-2'-4' VOC,SVOC
Area

- 28 Creosote EBS-28- 6/23 970904 soil TPH418.I,
Dip Tank SB-I4-42'-44' VOC,SVOC
Area

28 Creosote EBS-28- 6/23 970904 soil TPH418.I,
Dip Tank 5B-IS-O-2' VOC,SVOC
Area

28 Creosote EBS-28- 6/24 970904 soil TPH418.1,
Dip Tank S8-IS-30'-32' VOC,SVOC
Area

28 Creosote EBS-28- 6/24 970904 soil TPH418.1,
Dip Tank SB-16-O-2' VOC,SVOC
Area

28 Creosote EBS-28- 6/24 970904 soil TPH 418.1,
Dip Tank SB-I6-14'-16' VOC,SVOC
Area

~o Laydown EBS-30-RSB-Ol- 6/27 970938 , soil TPH418.1,

' .... Area 0-6" VOC,SVOC

30 """ Laydowo' EBS-30-RSB-Ol- 6/27 970938 . soil TPH418.l,

~
2-4 - VOC,SVOC

(Dupe of0-6")

31 Old "', EBS31 -RSS-11 7/1 97096S soil TPH418.1,
DRMO ' ..... VOC,SVOC
Scrapyard ' ..

31 Old EBS-31-RsS-02 6/27 970938 soil TPH418.1,
DRMO VOC,SVOC
Scrapyard

31 Old EBS-31-RSS-06 6/27 970938 soil TPH418.l,
DRMO VOC,SVOC
Scrapyard

31 Old EBS-31-RSS-07 6/27 970938. soil TPH418.1,
DRMO VOC,SVOC
Scrapyard

31 Old EBS-31-RSS-09 6/27 970938 sOil. TPH418.J,
DRMO VOC,SVOC,
Scrapyard . TPH801SM

31 Old EBS-31-RSS-12 6/27 970938 soil TPH418.l,
DRMO VOC,SVQC
Scrapyard



ERS Follow-on Investigation
NCRC Davisville, RI

Review Location Sample Date SDGII Matrix Compounds
Item Number Collected Analyzed

31 Old EBS-31-RSS-J3 6/27 970938 soil TPH418.1,
DRMO VOC,SVOC
Scrapyard

34 Building EBS34-RSPT-0 I 7117 971063 soil TPH
314 418.1,8015M,

VOC,SVOC
RCRAMetais

34 Building EBS34·RSPT·02 7117 971063 soil TPH
314 (DUPOFOI) 418.1,8015M,

VOC,SVOC
RCRAMetais

44 Former EBS44-RSPT-OI 7/15 971052 soil TPH
Building 418.1,8015M,
A-89 VOC,SVOC

RCRAMetais

45 Buildings EBS45-RSPT-OI 7/15 971052 soil TPH
31,67, 418.I,8015M,
and 68 VOC,SVOC

RCRAMetaJs

51 Building EBS-SI-GW-I 7/15 971050 ground VOC
S-101 water

51 Building EBS-51-GW-2 7/15 971050 ground VOC
S-101 water

51 Building EBS-SI-GW-3 7/15 971050 ground .VOC
S-101 water

51 Building EBS-51-GW-4 7/15 971050 ground VOC
S-IOI water

54 Building EBS-54-RSPT- 7/14 971023 soil TPH418.1, TPH
378 01 8015M, VOC,

SVOCRCRA
Metals

56 Building EBS-56-RSPT- 7/14 971023 soil TPH418.1, TPH
224 01 801SM, VOC,

SVOC,RCRA
Metals

56 Building EBS-56-RSPT- 7/14 971023 soil TPH418.1, TPH
224 02 8015M, VOC,

SVOC,RCRA
Metals

57 Building EBS-57-RSPT- 7/14 971023 soil TPH418.I, TPH
39 01 8015M, VOC,

SVOC,RCRA
Metals

58 Building EBS58-RSPT-01 7/17 971063 soil TPH
E-319 418.1,8015M,

VOC,SVOC
RCRAMetals

•,r



Appendix B-2

Review Itern 28 (UST Area)

Magnetometer Survey Report



•

)

FINAL
MAGNETOMETER SURVEY REPORT

EBS REVIEW ITEM 28, CREOSOTE DIP TANK AREA
NAVAL CONSTRUCTION BATTALION CENTER

DAVISVILLE, RHODE ISLAND

Contract No. N62472-92-D-1296
Contract Task Order No. 0060

Prepared for

Department of the Navy, Northern Division
Naval Facilities Engineering Command

10 Industrial Highway, Mail Stop No. 82
Lester, Pennsylvania 19113-2090

Prepared lJy

EA Engineering, Science, and Technology
Sharon Commerce Center

2 Commercial Street
Sharon, Massachusetts 02067

June 1997
Final

29600.60.2202



•
EA Engineering, Science, and Technology

LIST OF FIGURES

LIST OF TABLES

CONTENTS

Revision: Final
Table of Contents, Page 1

June 1997

1. INTRODUCTION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-1

1.1 Description of the Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1-1

1.2 EBS Review Item 28: Creosote Dip Tank Area 1-1

1.3 Scope of Work 1-2

1.4 Survey Objectives 1-2

2. SCOPE OF SURVEY '. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2-1

2.1 Procedure and Data Acquisition 2-1

2.1.1 Magnetometer Survey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2-1

2.2 Site Conditions Observed During the Survey '. . . . . . .. 2-2
2.3 Discussion of Survey Results 2-2

2.3.1 Survey West of Building E-I07, Pump Island Area 2-2
2.3.2 Survey South of Building E-I07 2-4

3. SUMMARY AND CONCLUSIONS 3-1

3.1 Pump Island Area . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3-1
3.2 Building E-I07 3-1

REFERENCES

NCBC Davisville Review Item 28 Magnetometer Survey Report



EA Engineering, Science, and Technology

LIST OF FIGURES

Number

Revision: Final
Table of Contents, Page 2

June 1997

1-1
1-2
1-3
1-4
2-1
2-2
2-3
2-4
2-5
2-6
2-7
2-8
2-9
3-1
3-2

Number

1
2

NCBC Davisville

Site Locus Map
Site Sketch
Site Sketch, Magnetometer Survey Pump Island Area
Site Sketch, Magnetometer Survey Building E-I07
Magnetometer Survey Data Pump Island Area, Line 1
Magnetometer Survey Data Pump Island Area, Line 2
Magnetometer Survey Data Pump Island Area, Line 3
Magnetometer Survey Data Pump Island Area, Line 4
Magnetometer Survey Data Pump Island Area, Line 5
Magnetometer Survey Data Pump Island Area, Line 6
Magnetometer Survey Data Building E-I07, Line 1
Magnetometer Survey Data Building E-l07, Line 2
Magnetometer Survey Data Building E-I07, Line 3
Site Sketch, Magnetometer Survey Pump Island Area
Site Sketch, Magnetometer Survey Building E-I07

LIST OF TABLES

Review Item 28, Pump Island Area Magnetometer Survey
Review Item 28, Building E-I07 Magnetometer Survey

Review Item 28 Magnetometer Survey Report

)



EA Engineering, Science, and Technology

• 1. INTRODUCTION

Revision: Final
Chapter 1, Page 1

June 1997

EA Engineering, Science, and Technology (EA) was authorized to perfonn a magnetometer
survey for Review Item 28 under Contract No. N62472-92-D~1296, Northern Division, Naval
Facilities Engineering Command Contract Task Order (CTO) No. 0060 at the Naval
Construction Battalion Center, Davisville, Rhode Island (NCBC Davisville). This task of the
CTO consisted of:

• Performance of a Magnetometer Survey in the vicinity of Building E-I07 and the pump
island area located to the west of Building E-I07 to evaluate the three tanks reportedly
located in the pump island area and one tank reportedly located at the southeast comer
of Building E-I07 (Figure 1-2).

This report presents the results and findings of the Magnetometer Surveys.

1.1 DESCRIPTION OF THE BASE

NCBC Davisville is located in the Town of North Kingstown, Rhode Island, approximately 18
miles south of the state capitol, Providence. A significant portion of NCBC Davisville Main
Center is adjacent to Narrangansett Bay. NCBC Davisville is composed of three areas:" the
Main Center; the West Davisville storage area; and Camp Fogarty, a training facility located
approximately four miles west of the Main Center (Figure 1-1). Adjoining NCBC Davisville
Main Center's southern boundary is the decommissioned Naval Air Stiltion (NAS) Quonset
Point, which was transferred by the Navy to the Rhode Island Port Authority (RIPA) in April
1973 (TRC 1994).

NCBC Davisville was primarily used for training naval seamen in construction operations, and
as storage and freight yards for construction materials. As a result, the NCBC is comprised
primarily of warehouse space and freight yards, most of which are currently empty. In 1974,
the NAS and the Naval-Air Rework Facility (NARF) at Quonset Point were decommissioned,
and operations at Davisville were greatly reduced pursuant to the Shore Establismnent
Realignment Act of 1973. In 1989, NCBC Davisville was added to the National Priorities List
(54 Federal Register 48184, 1989). In 1991, the closure of NCBC Davisville was announced,
and operations were phased down to minimum staffmg levels for public works, maintenance
and security (EA 1995). NCBC Davisville closed on 1 April 1994. Most of the staff and
materials have been moved offsite. Currently, facilities management and security staff
engaged with base closure remain on base.

1.2 EBS Review Item 28: Creosote Dip Tank Area

EBS Review Item 28 is located in Zone 3 of NCBC Davisville (Figure 1-1). The Review Item
consists of one Building (E-I07) and the area west and south of the building including an area
possibly used for creosote dipping activities (Figure 1-2). Halliburton NUS (1992) conducted a
soil removal action in a spill area around an upended creosote dip tank.

NCBC Davisville Review Item 28 Magnetometer Survey Report
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A fire training area was also recently reported to have been located in an asphalt-paved area to
the east of the former dip tanks (Figure 1-2). During the 1960's, structures were allegedly
constructed, doused with oil, then set on fire to be extinguished. The area was reportedly
paved over.

Four underground storage tanks are reported to have been located near Building E-l07. Three
of the tanks are reported to have been located to the west of Building E-I07 (in the pump
island area) and 1 tank is reported to have been located at the southeast corner of the building
(Figure 1-2).

1.3 SCOPE OF WORK

A magnetometer survey was conducted in the area of the alleged underground storage tanks to
the west of Building E-I07 (in the area around the pump island) and at the southeast corner of
the building. A grid was established in a 100 by 120 ft area with the pumping island near the
center of the grid (Figure 1-3). An appropriate grid spacing was established (20 ft by 20 ft
spacing) which was determined appropriate given the target size and depth and the type of
magnetometer used. When anomalies were detected, a stake was placed at the locations for
further investigation through test pit excavation at a later date. A smaller grid (30 by 90 ft) was
established on the southeast side of E-I07 to look for anomalies that may be associated with
buried tank (Figure 1-4).

1.4 SURVEY OBJECTIVES

The purpose of these surveys is to identify magnetic anomalies that may be associated with the
underground storage tanks or connective piping.

NCBC Davisville Review Item 28 Magnetometer Survey Report
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In June 1997, a Magnetometer Survey was conducted in the area of the alleged undergrou~d

storage tanks to the west of Building E-I07 (in the area around the pump island) and at the
southeast comer of the building.

A grid was established in a 100 by 120 ft area with the pumping island near the center of the
grid (Figure 1-3). An appropriate grid spacing was established (20 ft by 20 ft spacing) taking
into account the target size and depth and the type of magnetometer used. The lines were
trending from west to east along a grass covered area located west of Building E-l07. Line 1
was located furthest south, Line 6 was furthest north. Each line began at Position 0 and
extended to Position 120 toward the east with readings taken every 20 ft.

A smaller grid (30 by 90 ft) was established near Building E-I07 to look for anomalies that
may be associated with the alleged buried tank (Figure 14). Three lines were used on the
southeastern side of the building extending from west to east. Each line was 90 ft long and
magnetometer readings were taken at 15 ft position intervals.

2.1 PROCEDURE AND DATA ACQUISITION

A Geometries G856AX Extended Memory Proton Procession Magnetometer was used to
conduct the survey. This instrument is capable of measuring the total magnetic field using a
single sensor. The location of the survey lines and measurement points are shown on Figures
1-3 and 1-4. Total magnetic field measurements are presented on Table 1 for the larger survey
area (pump island area) and Table 2 for the survey conducted near Building E-I07.

2.1.1 Magnetometer Survey

On 1 June 1997, EA conducted a Magnetometer Survey at Review Item 28. The survey
included six survey lines (Lines 1 through 6) in the area around the pump island located west
of Building E-107 (Figure 1-3) and three lines (Lines 1 through 3) located adjacent to the
southeast corner of Building E-I07 (Figure 1-4).

Magnetometer measurements were collected in a 20 X 20 ft grid in the pump island area and in
a 15 X 15 ft grid near the building to provide adequate sensitivity to detect one 55-gal drum at
a distance of 15 ft from the magnetometer sensor.

Magnetometer measurements were taken at each position location for total field in gammas.
The total field (TF) mode is useful for gathering information on deep anomalies. The sensor
of the magnetometer was positioned 4 ft above ground surface for all readings.

Total Field measurements were manually recorded in the field logbook and are summarized in
Table 1 and Table 2. Each position location was marked with a pin flag which was removed at
the end of the survey. Comer locations are marked with wooden stakes which were pounded

NCBC Davisville Review Item 28 Magnetometer Survey Report



EA Engineering, Science, and Technology

Revision: Final
Chapter 2, Page 2

June 1997

close to the ground surface so that they will not be removed during grass mowing. In addition,
observations of visual debris and other above ground anomalies encountered on the ground
surface (i.e, metal objects, power lines, etc) in the vicinity of the position location were also
recorded in the field log book (summarized in Table 1 and Table 2). Photographs were taken to
document magnetometer locations and field observations. Any other observations, including
weather conditions, were also noted in a field logbook.

Total field measurements were plotted versus distance (y and x axis, respectively) for comparison
of the data and to facilitate interpretation ofthe measurements along each line traveled. Figures
2-1 through 2-6 represent data for the pump island survey and Figures 2-7 through 2-9 represent
the data for the survey conducted near Building E-l07.

2.2 SITE CONDITIONS OBSERVED DURING THE SURVEY

During the magnetometer survey, EA personnel observed a notable amount of debris along the
southern side of Building E-I07. The relative amount and types of debris were logged in the
field log book (see Tables 1 and 2). The types of debris noted included large metal buoys,
drainage piping located in the road near Building E-l07, various other metal frames and
structures behind Building E-I07, and the pump island in the center of the survey west of
Building E-I07.

The weather conditions during the survey included temperatures ranging from approximately
55-60°F degrees over the course of the day, mostly to partly cloudy with light-to-moderate
winds.

2.3 DISCUSSION OF SURVEY RESULTS

2.3.1 Survey West of Building E-I07, Pump Island Area

Review of the magnetic signatures for the pump island area indicate that the highest
measurements obtained during the survey were obtained from this area on Line 5 at Position
20.

Examination of the TF measurements obtained in the pump island area (Lines 1 through 6)
indicate that further investigation is required for Line 1; Position 80, Line 2; Position 40, Line
3; Positions 40 and 100, Line 4; Position 0, Line 5; Position 20 and Line 6; Position 40
(Figure 1-3). These positions have been staked for further investigation.

Survey Findings

After reviewing the TF data for the points measured, several observations can be made which
are presented below by their respective line designation. -
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Line 1 is located along the tree line on the southern most part of the survey area. Review of
the magnetic signatures indicate that a small rise in the magnetic signature between Position 40
and 100 (Figure 2-1). During excavation, it is recommended that the excavator start the dig at
Position 80 and extend out to Position 40 or 100. These locations have been staked.

Line 2:

Line 2 is located 20 ft north of Line 1 in the pump island area. This magnetic signature rises
at Position 40 near the pump island. Position 60 is also near the pump island but shows a
decrease in magnetic signature as compared with Position 40 (Figure 2-2). Position 40 has
been staked for further investigation. During excavation, it is recommended that the excavator
dig from Line 2; Position 40 toward Line 3 as this anomaly appears to be associated with Line
3; Position 40. The anomaly at Position 100 does not appear to be associated with another
anomaly.

Line 3:

Line 3 is located 20 ft north of Line 2 and extends west to east between the pump island and a .
concrete foundation remnant (Figure 1-3). There are 2 sharp peaks in the magnetic signature
on this·line at Positions 40 and 100 (Figure 2-3). These Positions have been staked for further
investigation. Line 3; Position 40 appears to be associated with the rise in signature on Line 2;
Position 40 and should be investigated in association with this location.

Line 4:

Line 4 extends west to east directly through the foundation remnant. A rise in the signature at
Position 0 appears to be associated with the rise in signature with Line 5; Position 20 (Figure
2-4). This location requires further investigation and should be investigated in the direction of
Line 5; Positions 20 and 40.

Line 5:

Line 5 is located 20 ft north of Line 4 with Position 0 located on pavement and the rest of the
locations on the grass covered area around the pump island. Due to a sharp increase in
magnetic signature at Position 20, possibly associated with the rise in signature at Line 4;
Position 0 (Figure 2-5). This location has been staked for further investigation.

Line 6:

Line 6 is located furthest north of the lines on this survey. Positions 0 and 20 are located on
the pavement and all other locations were located on the grass. This line runs parallel to
power lines. Although Positions 80 and 100 are located near transformers, the only position
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that indicates further investigation is Position 40, which shows a slight increase in magnetic
signature which may be associated with the rise on Line 5; Position 20 (Figure 2-6).

2.3.2 Survey South of Building E-I07

Review of the magnetic signatures for the area south of Building E-I07 indicate that the
greatest anomaly observed during the survey was located at Line 3; Position 0, which could be
attributed to the metal around the building or possibly somethi~g located within the building.

Examination of the TF measurements obtained near Building E-I07 (Lines 1 through 3)
indicate that further investigation is required for Line I; Position 45 and Line 3; Position O.
These positions have been staked for further investigation.

Survey Findings

Line 1:

Line 1 is located along the road south of Building E-I07 and trends from west to east. Each
line ofthis survey was 90 ft long with magnetometer readings obtained every 15 ft. The
magnetic signature of this line showed a marked decrease at Position 45. This position has been
staked for further investigation.

Line 2:

Line 2 is located 15 ft north of Line 1. A sharp increase in the magnetic signature at Position 75
was attributed to a large metal pipe located in the road near this location. No points on this line
were staked for further investigation.

Line 3:

Line 3 is located closest to Building E-I07. There is a significant decrease in the magnetic
signature at Position 0 and this location has been staked for further investigation.
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3.1 PUMP ISLAND AREA

Review of pump island area magnetic signatures indicate that there is ferrous metal (possibly a
tank) located in the area near the pump island between Line 2; Position 40 and Line 3; Position
40 (Figure 3-1). There are also strong anomalies located at Line 5; Position 20, Line 4;
Position 0, and at Line 3; Position 100. These larger anomalies (over 1000 gammas) fall
within the magnetic intensity ranges that would be expected for an underground storage tank
(USn. Smaller anomalies (approximately 100 gammas or less) fell within the range that
warrant further investigation and these locations were staked for that reason (Line 1; Position
80 and Line 6; Position 40).

The range of gamma readings were from 53,642 (Line 2; Position 120) to 56,465 (Line 5;
Position 20), with an average reading of 54,137 with a variation of 2823 gammas observed
during the site survey.

3.2 Bun.DING E-I07

Review of Building E-I07 area magnetic signatures indicate that there is ferrous metal located
near the building at Line 3; Position 0 (Figure 3-2). This anomaly could be attributed to metal
located within the building and the building interior should be inspected prior to excavation at
this location. There is also a strong anomaly located at Line 1; ·Position 45. These larger
anomalies (over 1000 gammas) fall within the magnetic intensity ranges that would be expected
for an underground storage tank (UST).

The range of gamma readings were from 45,577 (Line 3; Position 0) to 55,628 (Line 2;
Position 75), with an average reading of 52,156 with a variation of 10,051 gammas observed
during the site survey.
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PUMP ISLAND AREA MAGNETOMETER SURVEY
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Date: June 3, 1997
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Line Number Position Total Field in Visual Debris I Comments
Gammas

1 0 53,853 along treeslbushes

1 20 53,820

1 40 53,809

1 60 53,907

1 80 53,946

1 100 53,866

1 120 53,833 near boats

2 0 53,848

2 20 53,825 approaching pump island

2 40 54,959 near pump island

2 60 54,113 near pump island

2 80 53,899

2 100 53,751

2 120 53,642 near boats

3 0 53,909

3 20 55,034 approaching pump island

3 40 56,040 near pump island

3 60 53,852 near pump island

3 80 53,885

3 100 55,456

3 120 53,659 near boat (about 50 ft away)

4 0 55,139

4 20 53,816

4 40 54,067 in foundation remnant
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Line Number Position Total Field in Visual Debris / Comments
Gammas

4 60 53,714

4 80 53,744

4 100 53,739

4 120 53,829

5 0 55,453

5 20 56,465 near power lines

5 40 55,059 near power lines

5 60 53,822

5 80 53,848

5 100 53,740

5 120 53,870 near boat

6 0 53,945 line 6 is closest to power lines

6 20 53,997

6 40 54,059 ' '

6 60 53,850

6 80 53,865 near transfonners (about 40 ft away)

6 100 53,864 near transfonners (about 40 ft away)

6 120 53,869 boat about 50 ft away
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BUILDING E-107 MAGNETOMETER SURVEY
NCBC DAVISVILLE

Date: June 3, 1997
Time: started at 1540 hrs., ended at 1615 hrs.

Revision: Final
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•

Line Number Position Total Field in Visual Debris / Comments
Gammas

1 0 52,789

1 15 52,830

1 30 52,851

1 45 51,771

1 60 53,944 on asphalt

1 75 53,832 4 ft from dumpster

1 90 54,266 6 ft from dumpster

2 0 52,101

2' 15 51,384 near metal buoys

2 30 50,675

2 45 50,800

2 60 51,981

2 75 55,628 near pipe in road

2 90 51,940

3 0 45,577 line 3 is along bldg, lots ofmetal
(see photos)

3 15 52,156

3 30 51,980

3 45 52,093

3 60 52,035 near flag pole and shed

3 75 51,886

3 90 52,755

NCBC Davisville Review Item 28, Magnetometer Survey
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Maglletometer Survey Data
Pump Island Area, Line 1
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"~ •FIGURE 2-2: Magnetometer Survey Data
Pump Island Area, Line 2
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Magnetometer Survey Data
Pump Island Area, Line 3
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Magnetometer Survey Data
Pump Island Area, Line 4
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Magnetometer Survey Data
Pump Island Area, Line 5
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Magnetometer Survey Data
Pump Island Area, Line 6
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Magnetometer Survey Data
Building E-107, Line 1
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Magnetometer Survey Data
Building E-107, Line 2
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Magnetometer Survey Data
Building E-107, Line 3
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Appendix B-3

Review Item 28 (UST Area)

Test Pit Logs and Analytical Report (FWENC)



Review Item 28 (UST Area)
Summary of Test Pit Logs (FWENC)

Grid Location Dimensions Comments Sample
P-45-0 15 ft long (6 ft 8 in. A wood chip layer was identified at 5 ft bgs. Wood EBS28-P45
(south ofBuilding at the bottom) x 2 ft debris and lifting cables were identified at 6 to 8 ft
E-I07) 6 in. x 6 ft 2 in. bgs. The wood chips were visibly stained with

petroleum and a petroleum odor was noted and the
material was sampled. A jar headspace Pill
measurement ofa sample from the wood chip layer
was 35 ppm.

P-Q-3 15 ft (6 ft S in. at the No debris was found. A petroleum odor was noted. EBS28-P03
(south ofBuilding bottom)x 2 ft 6 in. x A jar headspace PID measurement ofa sample from
&107, near metal 6 ft 7 in. was 15 ppm.
debris, i.e., metal
boat stands and
metal buoys)
P-SQ-l 15 ft (6 ft S in. at the No debris was found. TPH was non-detect from a None
(south ofpump bottom)x 2 ft 6 in. x field screening with a PetroFlag kit.
island) 7ft
P-40-2 15 ft (6 ft S in. at the No debris was found. The test pit was located EBS28-P40-2
(south ofpump bottom) x 2 ft 6 in. adjacent to the pump island. The concrete was
island) x6ft noted to be reinforced with rebar. A field screening

ofsoil samples with a PetroFlag kit had a detected
TPH concentration of 326 ppm.

P-4Q-3 15 ft (6 ft 8 in. at the No debris was found. Metal pipes exiting the pump None
(north ofpump bottom) x 2 ft 6 in. island slab were noted near the test pit location.
island) x6ft2in The concrete is reinforced with rebar. TPH was

non-detect from a field screening with a PetroFlag
kit.

P-oQ-4 15 ft (6 ft 8 in. at the No debris was found. Some large rocks and some None
(northwest ofpump bottom)x 2 ft 6 in. x ledge was encountered. TPH was non-detect from a
island) 6ft field screening with a PetroFlag kit.
P-20-5 15 ft (6 ft 8 in. at the No debris was found. An old asphalt layer and None
(northwest ofpump bottom)x 2 ft 6 in. x some large rocks were encountered. TPH was non-
island) 6ft detect from a field screening with a PetroFlag kit.
P-40-6 15 ft (6 ft 8 in. at the No debris was found. Bedrock was encountered at None
(north ofpump bottom)x 2 ft 6 in. x 2 ft bgs and the test pit was relocated 3 ft to the
island) 6 ft 8 in. north. A field screening ofa sample with a

PetroFlag kit had a detected TPH concentration of 5
ppm.

P-IOO-3 15 ft (6 ft 8 in. at the No debris was found. TPH was non-detect from a None
(east of pump bottom)x 2 ft 6 in. field screening of samples with a PetroFlag kit
island) x6 ft 2 in.
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TO: Jane Connet

FROM: Thid.sum~
DATE: August 5, 1997

RE: Review Item 28 - Test Pitting

Review Item 28 Test Pitting Log

p·o-)

P-SO-l

IS' ',onl; :11 surface
6-8' long at bottom ofcxcaWlion
2'6" wine
6"2" deep

IS' long at:s~

6-8' tong at bottom ofcxc:lvation
2'6" wide
6'r· deep

IS' on!:: at surfD.c:e
6-3 long at bottom ofexQv;niOll
2'6" Wide

" d:ep

North to Soum

Nonh to Sou\h

Wood CUp Layer a:i':
Wood Debris and Liftiul
Cablcsa6-l'.
Wood Chips wc:rcvisibly
stained with Ilecrolcum,
pctrolCWD odornoted.
No Debris CoIJDd. This tA:R
pit loeation is near Bldg~
107 mel is locaacd ncarmctal
debris (i.e. mmJ boa stmds
Md metal buoys)
No Debris found.

i Jar Head Space WIth pro: .35 ppm

J

(ofwood chip layer)
Pdrolcum Odor Noted. SiUnp!C se:::
to bb Coraulysis ofTPH418.1,
8GISMo svoe ancS vee.

Jar Head SPice with PlO: IS ppm
Petrolcwn Odor Noted. Sam.,le s:c
to Lab for analysis olTPH 41 a.1,
801SM, $Voe and vee..

field SaccninIJ With Pell'ofJag K.i:s
for TPH: 0 ppm

No Debris found. Test pit'
locarioD is adjacent to pump
islaDd. Cancrete is reinforced
withrc~"

Eostto WestIS' long:u surface
6-8' long :l.t bottom ofc::ltC.,svation
2"15"' wide
6' c.:cp

Field Scr=aing wilh P.;:rcr!ag Ki:s
Cor'IPH: 326 ppm
Sample smtto l.1b (or an.a1ysis ot
TPH 41&.1. 80l;;~, SVOC:II\d
VOe.

w:3-+-:-1';'S"~'l~o"'Dg-at~su~rh~c-=------+-::Easl~-to-W~est---+~N;-o-;D:::e:L'b:;'ris:-:P;;;o:-:UD~d.-M~em1~--+-=f~ic1~d;;;:S::-CReDlII--'"":·~g-w~ith:-:::'Pe"':"ll'O~Fl:-ag"'.~Ki:-:ts-

6-5 long at bottom 0'"excavation pipes c:UtiJlg pump island ror 1PH: 0 ppm
2'6'" wide slab noted ncanCSt pit
6' ~.. deep lo~tion.Tes't i,it 10CDlion is

acljacent to pump island.
Concrete is reiniOr=d with
rebar.

F·.10-2

fic:ld ScrelUlin; with Pctrofl!g Ki:s
tor TPH: 0 ppm

No DebrIS 1"0 1cJ.
Large Rocks ~'ld S!Mle L.edse
encountered.

NOM toSoutbIS' tong ~t surface:
6-&. loni at bottom ofexcaVaDOl\
2"6· wide
G' ~et

"'-:20~"S::---+-~lS:- .o;-al-::'-:.1rf:"':"a-::e-------+-:N':'"'D-:·tll-t-o-::S~ou~lh-;---t-N~o-;::D:":'cb:::ns~· -;f~O~'l....;1c1~.----l:~f=i:-:el~d~S~c:n:-en"':"jn-G-w...,i,-,th-:P=-;tnl--:F:':'lag--=Ki':":'-ts-

6-S I~ ; llt bottvm c" cx(!va: on Olll asphalt la'~a and some Cor !PH: 0 ppm
2'f . \\ .;C Wg\: rocks encountered-
6' . ~ef'

p·OO-4

40-6 Field Screenil" with Pe:troFI~ K.i:s
tor l?H: Spp ,

field Scorcer.: -.vith rcrroFJ..g Kjl,»
forTPH: O·

No Debris Fe 1d. Ledge
encountered. .~." Moved
te::St pit locali. r to the
North to dig \ 1: it to dcptb.

"7--------+-::::-:--:-::"--,.No Debris Fc .4

East to Wcst

F~lto West

IS' long aIsurface
6-: • Qt bouom ofcxa\'31ion
2't>'" wide
6'::'· deep

-;O~o-~3~.--+-:I~~. long :u surface

6-' long I\t bottom ofexcavlllion
2' -'wide
6"· .. deep

(

SrnADDRESS: 1446 DAVJSvn..t.ERoAD. NOll.11fK1NGSTOWN, m 02852
TEL: 401·294-6605 FAX: 401-2.94-91~

SEr-25-19S7 14:29 294 9122 98% P.a2



·---'
[11II1

17S Melro Cenler Oou(evard • Warwick, Rhode 1~land 02886-1755

(401) 732-3400 Fax (401) 732-3499

1232 Easl Broadway Road, Suile 210. Tempe, Arizona 85282
(602 303-9535 Fu (602) 921-2883

Page _1_ of _/_

;~ ..., ~~Q.~:Fit.o ~ .l:t~£r.'~ .19. ~
COMPANY FW~N c... PHONE ~9 't - 'J" r COMPANY PHONE LAB REFERENCE II.

NAME 'D J4VI V) fere/lJf;~ FAX NAME FAX

ADDRESS fLIt{ b 0;4-.1\ JV/L.l.. ~Yl-Q- ADDRESS TURNAROUND TIME:

CITY/ST/ZIP IJ. !<IV' 51' ()vV tJ I r<.r CITY/ST/ZIP
t~

'V¢.:L
CLIENT PROJECT NAME: ItLiENT PROJECT II. CLIENT P.O.II:

~~~QUESTED ANALYSES

-p<JV15V II/l,€ \
•

~
~ (J J.\ 0'

L1l w C;; rC: CJQ
t:: « ;z:

Cll « :( t \~b~
SAMPLE DATEfTlME III L1l -l W0 ~ t- o ~

U,BID !Z COMMENTS
JDENTIFICATION SAMPLED a.

~:::E 0 III 0
0 0 u

l,J ~u LI-
0

""
WV~I3<)2X ~'} fX1o-1. 11" 'III( X 1 0'- ,<.. p<, .><-..

I

I

I

I

I

I

I

I

I

I

I

TSFII RELINQUISHED Ij.Y DATEITIME ACCEPTED BY DATEITIME ADDITIONAL REMARKS: COOLER TEMP:

lsI~~ ~~) IIS-,'n /

/ /
2nd

/ /
3rd - ..-

l -



Review Item 28 (UST Area)
Summary of Test Pit Analytical Data (FWENC)

SAMPLEID EBS28-P-45 EBS28-P40-2 EBS28-P-O-3

ANALYTE CONC Q CONC Q CONC Q
TPH
TPH by 418.1 (mglkg) 170 88

TPH GRO (~gIkg) NO NO
VOC (J1g/kg)

Acetone 560 11 22
Xylenes 12 NO ND
SVOC (J1g/kg)

Acenaphthylene ND ND
Acenaphthene NO ND
Dibenzofuran NO NO
Fluorene NO NO
Phenanthrene ND ND
Anthracene NO ND

Carbazole ND ND
Fluoranthene NO ND

Pyrene NO ND
Benzo(a)anthracene NO ND
Chrysene ND ND
Benzo(b)fluoranthene NO ND
Benzo(k)tluoranthene NO ND
Benzo(a)pyrene ND ND
Indeno(I,2.3-cd)pyrene NO ND
Benzo(g.h.i)perylene NO ND
PestieidesIPCB (JiWkg)

Dieldrin NO NO
Endosulfan II NO NO

4,4'-DDT 7.6 ND
Metals (mg/kg)

Arsenic NO 3 3

Barium 9 13 8
Cadmium NO NO 0.1

Chromium 2 8 6

Lead 6 8 6.9

Selenium 5 ND NO

Shaded blocks indicate concentrations above RIDEM Ind.lCom. Direct Soil Exposure or DAF 20 criteria.
NA =not analyzed ND =not detected J =estimated D = dilution sample result



Evaluation ofFWENC's test pit analytical data was as follows:

• In sample EBS28-P-O-3, TPH, acetone, and various metals were detected. The
concentrations of these analytes did not exceed RIDEM's IndustriaVCommercial
Direct Soil Exposure criteria or DAF-20 criteria. Only arsenic and chromium
exceeded RIDEM's Residential Direct Soil Exposure criteria or DAF-I criteria;
however, these concentrations were within background levels. TPH-GRO, Sy~C,
pesticides, and PCB were not detected in this sample.

• In sample EBS28-P40-2, TPH, acetone, 4,4'-DDT, and various inorganics were
detected. The concentrations ofthese analytes did not exceed RIDEM's
Industrial/Commercial Direct Soil Exposure criteria or DAF-20 criteria Only arsenic
and chromium exceeded RIDEM's Residential Direct Soil Exposure criteria or DAF­
I criteria; however, these concentrations were within background levels. TPH-GRO,
SVOC, and PCB were not detected in this sample.

• In sample EBS28-P-45, TPH, acetone, xylenes, dieldrlD, endosulfan n, and various
SVOC and metals were detected. TPH-GRO and PCB were not detected in this
sample. The concentration ofTPH exceeded the RIDEM IndustriaVCommercial
Direct Soil Exposure and the RlDEM Class GB Leachability criteria The
concentrations ofthe two VOC compounds were below the screening criteria Nine
ofsixteen detected SVOC exceeded the DAF-20 criteria and, of these, five also
exceeded the RIDEM Industrial/Commercial Direct Soil Exposure criteria
[benzo{a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene,
and indeno(l,2,3-cd)pyrene]. A RlDEM Direct Soil Exposure Criterion is not
available for dibenzofuran; however, the concentration ofthis anaIyte exceeded the
Region IX EPA Industrial RBC. Of the six remaining SVOC that did not exceed
these criteria, five ofthese exceeded the RIDEM Residential Direct Soil Exposure
criteria and/or DAF-1 criteria For pesticides, the concentration ofDieldrin exceeded
its DAF-20 criterion as well as its RIDEM Residential Direct Soil Exposure Criterion.
Endosulfan II was below the screening criteria. The concentrations ofmetals were
below the screening criteria except for selenium, which only exceeded its DAF-I
criterion.
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Analysis Report Organochlorine Pesticides

C6ent ~osterWheeler Environmental Corp.
Client ID: DV-EBS28-P03
L.ab lo:lp1215-01
Analysis: Method 8080

Anatysis Date: 8112197
Matrbc Soil, 89% solids
Concentration in: ugIkg, dry weight basis
Dilution: 1

AnaMe,

I
alpha-8HC
gamma~HCI)

Hep~111or
Aldnn
beta-SHC
delta-B~C
Heptachlor epoxlde

II

. Endosulfan I
II

4,4'-DoE

OieIdri~1
I ~drin I
, 44'-oCO
I' II

. .-- Endosu!fan II
II4,4'.09r

Endrin aldehyde
Nethox!}chlor

I'
Endosulfan sulfate

II
Chlordan (technical)

1/
Toxa~ene

ArocIor~1016
AIOclorll1221
~11232
~~1242
AtccIo,111248
ArocIorIi1254 ._f260
Surrogate Recovery:

II2,4.5.6[Tetrachloro-m-xylene
Decachlorobiphenyl

~

) NO =Not detected

Results

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

83%
103"k

Reporting
limits

1.9
1.9
1.9
1.9
1.9
1.9
1.9
1.9
3.8
3.8
3.8
3.8
3.8
3.8
3.8
19

3.8
96

190
38
76
38
38
38
38
38

QC Batch: P0811-B1
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Analysis Report Organochlorine Pesticides

Client: Foster Wheeler Environmental Corp.
Client 10: DV-EBS28-P45
L-ab 10: D1215.()2

AnalysIS: Method 8080

Analysis Date: 8112197
Matrix: Soil, 42% solids
Concentration in: ugIkg. dry weight basis
Dilution: 10

Analyte

alpha-SHe
gamma-BHe
Heptachlor
Aldrin
bela-SHe
delta-BHC
Heptachlor epoxide
Endosulfan I
4.4'-OOE
Dieldrin

afEndrin
~.4·-DOO

Endosulfan II
4.4'-OOT
Endrin aldehyde
Nethoxychlor
Endosulfan sulfate
ChlOniane (technical) .
Toxaphene
ArocIor-1016
ArocIor-1221
Aroclor-1232
Aroclor-1242
ArocIor-1248
ArocIor-1254
ArocIor-1260

Surrogate Recovery:
2,4,S.6-Tetrachloro..-o-xyfene
Decachlorobiphenyl

NO =Not detected

DL =Diluted out

Results

NO
NO
NO
NO
NO
NO
NO
NO
NO
'94
NO
NO
220
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND

'NO

Dl
DL

Reporting

Yam

40
40
40
40
40
40
40
40
B1
81
81
81
81
81
81

400
81

2.000
4,000

810
1.600

810
810
810
810
810

QC Batch: P0811-B1

01215-02 - "_,.- ':c"
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Analysis Report: Organochlorine Pesticides

crlE!nt Foster Wheeler Environmental Corp.
Client 10: OV-EBS28SSP40-2
Lab 10: 0121~3
Analysis: Method 8080

Analysis Date: aJ12197
Matrix: Soil, 92% solids
Concentration In: uglkg, dry weight basis
Dilution: 1

alpha-BHC
gamma-SHe
Heptachlor
Aldrin
beta-BHC
delta-SHe
t-feptachlor epoXide
EndosUlfan I
4,4'-oOE
Dieldrin
Endrin
/4,4'-000

._J Endosulfan II

4,4'-OOT
Endrin aldehyde
Methoxychlor
Endosulran sulfate
Chlordane (technical)
Toxaphene
ArocIor-1016
Aroc:lor-1221
Arodor-1232
Aroefor.1242
ArocIor-1248
ArocIor-1254
ArocIor-1260

Results

NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
7.6
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Reporting
Umits

1.8
1.8
1.8
1.8
1,8
1.8
1.8
1.8
3.7
3.7
3.7
3.7
3.7
3.7
3.7
18

3.7
92

180
37
74
37
37
37
37
37

Surrogate Recovery:
2,4,5,6-Tetrachloro-m-xylene 77%
Decachlorobiphenyl 98%

! NO =Not detected

n 4 _f 1

QC Balch: P0811-81

0'2'5-03
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Analysis Report Organochlorine Pesticides

Cftent Foster Wheeler Environmental Corp.
Client 10:
Lab 10: MethOd Blank, P081'-B1
AIlafysis: Method 8080

Analysis Date: 8/12197
Matrix: Soil
Concentration in: uglkg
Ditution: 1

AflaMe

alph~HC

garrma-BHC
Heptachlor
Aldrin
bela-BHC
detra-BHC
I-teptachtorepoxide
EndO$ulfan I
4.4'-DOe
Dieldrin
Endrin

~,4'.OOD
Endosulfan II
4,4'-00T
Endrin aldehyde
N1ethDxychlor
Endosulfan sulfate
Chloldane (teehntcal)
Toxaphene
ArocIor·l016
ArocIor·1221
ArocIor-1232
Aroc:IOr·1242
ArocIor-1248
ArocIor-f254
AIocIor·1260

Results

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO

Reporting
limits

1.7
1.1
1.7
1.7
1.7
1.7
1.7
1.7
3.4
3.4
3.4
3.4
3.4
3.4
3.4
17

3.4
85

170
34
68
34
34
34
34
34

QC Batch: P0811-Bt
Surrogate Recovery:
2,4,5.6-Tetrachloro-m-xylene 90%
Decachlorobiphenyl 105%

NO =Not detected

D:ln~ 1 nf 1 D1215-M8
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Analysis Report: Organochlorine Pesticides

Lab Control Summary

Client Foster Wheeler Environmental Corp.
Lab 10 for Blank Spike: Lab Control sample, P0811-LCS1
Analysis: Method 8080

AnaMe

gamma-SHe (lindane)
Heptachlor
fJdrtn
Dieldrin
Endnn
4,4"-oOT

OC BalCh: P0811-B1

Matrix: Solid

Analysis Date for Blank Spike: 8112197

8" Recovery

30
95
88
102
129
75
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Analysis Report: Total Metals

Client: Foster Wheeler Environmental Corp.
Client 10: DV-EBS2~P03
Lab 10: 01215-01
Analysts Method: 1471A (Mercury)

6010A (Olhers)

Matrix: SOil. 89% Solids
Concentration in: mglkg, dry weight basis
Analysis Date: 8112197

AnaMe

Arsenic
Barium
Cadmtum
Chromium
Lead
Mercury
Selenium
Silver

NO =Not detected

Results

3
8

0.1
6

6.9
NO

NO
NO

Page 1 of 1

Reporting

1Jmil

1
1

0.1
1

0.5
0.3

2
1

QC Batch: 0801PBS

01215-01
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Analysis Report: Total Metals

Client: Foster Wheeler Environmental Corp.
Client 10: DV·EBS28-P45
Lab 10: 0121>02
Analysis Method; 7471A (Mercury)

6010A (Others)

MatriX: Soil. 42% Solids

Concentration in: mglkg. dry weight basis
Analysis Date: 8/12197

Analvte

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

NO =Not detected

Results

NO
9

NO

2
6

NO
5

NO

Psoe 1 of 1

Reporting

Limit

2
2

0.2
2
1

0.6
4
2

QC Batch~ OB07PBS

01215-02

-
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Analysis Report Total Metals

Client: Foster Wheeler Environmental Corp.

Client 10: OV-EBS28SSP4G-2
Lab 10: 01215-03
Analysts Method: 7471A (Mercury)

8010A (Others)

Matrix: Soil, 92% Solids
ConcentraUon in: mglkg. dry weight basis
Analysis Date: 8/12197

j

••

Analvte

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

NO =Not detected

Results

3
13

NO
8

8.0
NO
NO
NO

Page 1 of 1

Reporting

Y.mil

1
1

0.1
1

0.5
0.3

Z
1

QC Batch: 0807PBS

01215-03
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Analysis Report: Total Metals

Client: Foster Wheeler Environmental Cotp.
ClienllO;

Lab 10: Prep Blank. 0807PBS
Analysis Method; 7471A (Mercury)

6010A (others)

Concentration in: mgJkg
Analysis Dale; 8112191

,I

Analyte

Arsenic
Barium
Cadmium

- ."mlum
j

Mercury"
Selenium
Silver

N~~" =Not deleded

. "

~-~~~w..~ .~.~ .

Results

NO
NO
ND
NO
NO
1"0
NO
NO

~8ge 1 of 1

Reporting

Limit

1
1

0.1
1

0.5
0.3

2
1

QC Batch: oa07PBS

. } - -~

".,"~~.1!-_""~.

D1215-MB
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Analysis Report: Tota. Metals

Client Foster Wheeler Environmental COrp.

Client 10:
lab 10: Lab Control Sample, 0807LCSS
Analysis Method: 7471A (Mercury)

6010A (Others)

Analyte

Arsenic

Barium
Cadmium
Chmmlum
lead
Mercury
Selenium
Silver

ac Batch: 0807PBS

COncentration in: mglkg

Analysis Date: 8/12197

% Recoyery

97
99

100
101
93
92
85
103

Page 1 of 1 D1215-LCS
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Analysis Report Gasoline Range Organics (GRO)

eli nt Foster Wheeler Environmental Corp.

Analysis: GRO by GC-FID

Mabix: Soil

Concentration in: mglkg, dry weight basis

01191-01

Client 10

OV-EBS28SSP40-2 NO

Reporting

!:!!nit % Solid

0.54 93

% Surrogate

Recovery AnalysIS Dale

8/1197

QAlOC

Method Blank

V4B0801A NO 0.50 88 811/97

\.ab Control Sample (% Recovery)

V4l0a01A 84 98 8/1/91

NO :: Not detected

.. Out of contrallimit due to matrix inlerference. verified by reanalysis (reanalysis recover, = 70%)

)

01191--GROw
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Analysis Report: Volatile Organic Compounds

Client Foster VVheeler Environmental Corp.

Client 10: OV-EBS28SSP4Q-2
lab 10. 01191-01
Analysis: Method 8240

Analysis Date: 8/2/97
Matrix: Soil, 93% solids

Concentration in: uglkg, dry weight basis
O"uhon: 1

AnaMe

Chloromethane
Vinyl chloride
Bromomelhane
Chloroethane
1,1-0ichloroetl1ene
Carbon disulfide
Acetone
Methylene chloride
trans:.1,2-0IChlOroethene
1,1-Otchtoroethane
cis-1.2-Dichloroethene
2-Butanone
Chloroform
1,2-0ichloroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
Trichloroethene
1,2-Dichloropropane

Btomodichloromethane
ciS-1,3-0ichloropropene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Dibromochloromethane
Bromofonn

I 4-MethyI-2-penlanone

Toluene

ietrachloroethene
2-Hexanone
Chlorobenzene

ElhylbenZene
Xylenes, total
Styrene
',1,2,2-Tetrachloroethane

Surrogate Recovery:
1,2-Dichloroethane-d4
Toluene-dB
Bromonuorobenzene

NO: Not Detected

Results

NO
NO
NO
NO
NO
NO
11

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

103%

101%
96%

Page 1 of 1

Reporbng
limits

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

ac Batch V1B0802A

01191-01
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Analysis Report Volatile Organic Compounds

Client Foster Wheeler Environmental Corp.
Client 10:
Lab '0: Method Blank. V1 B0802A
Analysis: Method 8240

Analysis Date: 8I2J97
Matrix: SOil
Concemration in: uglkg
Onution: 1

Analvte

Chloromethane
VnyI chloride
Bromomethane
Chlotoethane
1,1-Dichloroethene
Carbon disulfide
Acetone
Methylene chloride
trans-1,2-Dichtoroethene
1,1-Dichloroelhane
cis-1.2-0icN0r0ethene
2·Butanone
Chlomfoim
1,2-Dichloroethane
1.1.1-Trichloroethane
Carbon tetrachloride
SerRen8
TJichlorOethene
1,2-OichIoropropane
Bromodichloromethane
cis-1,3-DichJoropropene
1ranS-1,3-OichIompropene
1,1.2-Trichloroethane
OIbromochloromethane
Bromoform
+M 1hyI--2-pentanone
Toluene
Tetraehloroelhene
2-Hexanone
Chlorobenzene
Elhylbenzene
J(ylenes, total
Styrene
1,1.22-Tetrachtoroethane

SurrogateRecovery:
1,2-0ichtoroethane-d4
ToIuene-clB
Bromoftuorobenzene

NO: Not Detected

Results

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

103%
104%
102%

Page 1 of 1

Reporting
~

5
5
5
5
5
5
5
5
5
5
5
5
5
5

,5

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5'
5
5
5
5

QC Batch: V1 BOB02A

D1191-MB
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Analysis Repc;ut: Total Petroleum Hydrocarbons

Chent Foster Wheeler Environmental Corp.
AnalysIS: Method 418.1
Mabix: Soil
Concentration in: mglkg, dry weight basis

01191-01

Client 10

OV-EBS28SSP4D-2 170

% Solid

93

Reporting
Limit

23

Analysis Date

815/97

QA/QC
Method Blank

10805-B1 NO 22 815/97

lab C nb'ol Spike (% Recovery)
I0805-lCS1 84 NO 815/97

NO e Not Detected

Pag 10fl D1191-TPH
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Analysis Report: Semivoratile Organic Compounds

eli nt: Foster Wheeler Environmental Corp.
Client 10: OV-EBS28SSP40-2
lab JO: 01191-01
Analysis: Method 8270

Analysis Date: 8/5197
Matrix: Soil. 93% solids
Concentration in: uglkg, dry weight basis
Dilution: 1

AnaMe

Phenol
bis(2-Chloroethyl)ether
2~hlorophenol

1.3-Oichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene
2-Methylphenol
2.2'-oxybis(1..chloropropane)
4-Methylphenol
n-Nitroso-di-n-propylamine
Hexachloroethane
NitrobenZE!I1e
lsophorone
2-Nitrophenol
2.4-0imettlylphenol
bis{2-Chloroelhoxy)methane

. 2.4-0ichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-chforoaniline
HexachlOl1lbutadiene
4-ehloro·3-methytphenol
2-Methylnaphthalene
Hexachlorocyetopentadiene
2.4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-ehloronaphthalene
2-Nitroaniline
Oimethylphthalale
Acenaphthylene
2,6-OinitrotDluene
3-NitroanDine
Acenaphthene

f 2.4-OinitlOphenol
.' 4-Nitrophenol

Oibenzoruran
2,4-0initrolDluene

Results

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

Reporting
limits

350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

890
350
890
350
350
350
890
360
890

890
350
350



Client 10 DV-EBS28SSP40-2
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Lab 10: 01191-01

haMe

Diethylphthalate
Fluor ne
4-Chlorophen'll-phenylether
4-Nitroanifll1e
A ,6-Dinitro-2-methylphenot
n-Nitrosodiphenylamine
4-8romophenyr-phenytether
HelCClchlombenzene
Pentachlorophenol
Phenanthrene
AlIthracene
Ol-n-butylphthalate
CarbaZOle
Ftuoranthene
Pyrena
ButylbenZylphthalale
Benzo(a)anthracene

4thIYSene
.3'-Oichlorobenzidine
is(2-Ethylhexyl)phthalale

Di-~etytphthatate

Benz (b)ftuoranthene
Benzo(k)ftuoranthene
Benzo(a)pyrene
l~eno(1.2.3-cd)pyrene

Dibenz(a.h)anlhracene
Benzo(g,h,i)perylene

Surrogate Recovery:
2 -Fluorophenot
Phenof-dS
2-ehlorophenokf4
2.4,6-Tribromophenol
1,2-Dichlorobenzene-d4
Nitrobeflzene-<f5
2 -F1uorobipheny'
p-Terphenykl14

'0=Not detected

Reported at below the Reporting limit

Results

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

72%
64%
72%

132% •

59%
59%
71%

118%

Page 2 of2

Reporting
Limits

350
350
350
890
890
350
350
350
890
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350

ac Batch: 80805-62

n1190..n1
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b Project #: I »1191 I
icnl Name: Foster Wheeler
ieDt Proj t#: 1284-0006
ient PO fI: 000620
ojeet Nam~ DavllvlUe
ICe Due: 8/5197
lal Price: S
Jj"tMsr: .BAL
lesm8ll: PAS
:lReq'd: NA
.mpleccd?: YES

Lolled In By:

Reviewed By:
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~
Time: 1/ ..;3L-t
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ll!! ClientID I'f,tJ11 analYsis fds1 Sampled Received 1m m 1M .uw lJl We, !:IsS V-eC V-l\(S Sub ~

DV-BBS28SSP40-2 SL TPH418.1 7/31197 7/31/97 1 ..
! "ORO 1 ~.

~

SVOC8270 I
(

VOC8240 1 c
:>.,
~

~..m JB 1&\ Ism M Wet M!i V-GC V-MS Sub ..
c

0 I I 0 0 0 0 0 2 0

~

HGJNAL RgPOB! gOES TO:

iter Wheeler Euviroamen11l1 Corp.
) Atlantic Avenue
ston, MA 02210 .

8/1197 11;- AM

l

Atm: Dive Pecenon
Phone: 617·451·8200
Fax: 617·4S1·8498

Page 1~".-,
J
I,

INVOI<;l GOES TO:
Fosler Wheeler Environmental COI]J. Attu, Rila Lee
2300 Lincoln Hwy Easc, One Oxford Va11ey
LaagboUlC, PA 19047

Lab Projeel II: •
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Analysis Report: Total Petroleum Hydrocarbons

Client Foster Wheeler Environmental Corp.
Analysis: Method 418.1
Matr1X: Soil
Concentration in: mglkg, dry weight basis

01184-01
01184-02

OAlQC
Method Blank

10804-81

Client 10

OV·EBS28-P03
DV·EBS28-P45

Result

88
5.100

NO

89
44

25
2,500

22

Analysis Date

8/4/97
8/4197

8/4/97

Lab Control Spike (% Recovery)
IOB04-lCS1

NO =Not Detected

102 814197

i
Page 10'1 D1184-TPH
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Analysis Report Gasoline Range Organrcs (GRO)

Client Foster \Nheeter Environmental Corp.

Analysis. GRO by GC-FJD
Matnx: Soil

Concentration tn. mglkg, dry weight basis

Reporting Surrogate

lablD Client '0 Result !J!!!i! % Solid Recovery Analysis Date

01184{)1 DV·EBS28--P03 NO 0.56 89 76 8I6J97
01184{)2 DV-EBS28-P45 NO 1.1 44 93 816197

QAlQC

Method Blank

V4B0806A NO 0.50 86 816197

Lab Control Sample (GA. Recovery)

V4L0806A 112 92 816197

NO =Not detected

P::anc 1 nf 1
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Analysis Report: Semivolatile Organic Compounds

CI, nt Foster Wheeler Environmental Corp.
(;Ii nt 10: DV-EBS28-P03
lab 10: 01184-01
Analysis: Method 8270

Analysis Date: 814197
Matrix: Soil, 89% solids
Concentration in: uglkg. dry weight basis
Dilution- 1

AnalVle

Phenol
bts(2.chloroethyl)ether
2·Chlorophenol
1.3-01Ch1ofobenzene
1.4-0ichlorobenzene
1.2-0ichIOlDbenzane
2-Methylphenol
2.-;:-oxybis(1-ehloropropane)
4Methylphenol
n-Nltroso-G-n-propylamine

.Hexachloroethane
- 'Nitr-:>benzene

~S".:,)holOfle

2 -Nitrophenol
2.4-Oimethylphenol
bis(2-Chloroethoxy)melhane
2.4-0ichlamphenol
1.2,4-Trichlorobenzene
Naphthalene
4-thloroaniline
Hexachlorobu~dlene

4 -ChJoro..3..methyiphenol
2 -Methylnaphthalene
HexachlOrocyClopentdiene
2.4,6-TriChloropbenoi
2.4.5-Trichforophenol
2-Chlaronaphthalene
2-NitroaniJinB
Dimethylphthalate
Aeenaphthytene
2.6-DinitrotOlUene
3-NitroanIRne
Acenaphthene

i 2.4-Oinitrophenol
,I 4-Nitrophenol

Oibenzofuran
2.4-Oinitrotoluene

Results

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
NO

Reporting
limits-

370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
:no
370
370
370
370
370
370
370
370
930
370
930
370
370
370
930
370
930
930
370
370
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ClienllO: OV-EBS28-P03

'.1\'1 r T.I~:E·i\l

:·.COk\'OR.\TJO;\;

lab fD. 01184-01

Analyte

OiethylphthaJate
Fluorene
4-Chlorophenyl-phenylether
4-Nitroanifine
4.6-Dinitro-2-melhylphenoJ
n-Nitrosodiphenytarnine
4-BlOmopheny'-phenylether
Hexachlorobenzene
PentaChlorophenol
Phenanthrene
Anthracen
Di-n-butyfphthalate
Carbazole
Fluoranthene
Pyrene
Butylbenzylphthalate
Benzo(a)anthracene
Chrysene
3,3'-Oichlorobenzidine
bis(2-Ethylhexyl)phthalate
Oi-n-odyfphthalate
Benzo(b)t1uoranthene
Be~o(k)ftuoranthene

Benzo(a)pyrene
Indeno(1,2.3-cd}pyrene
Oibenz(a.h)anthracene
Benzo(g,h,i)pelYlene

Surrogate Recovery:
2-Fluorophenof
Phenol-d5
2-ehIOlOph noJ-d4
2,4.6-Tribromophenol
1,2-Dlchlorobenzene-d4
Nitrobenzene-d5
2-Auorobiphenyt
JrTerphenyHj14

NO:: Not detected.

Results

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

34%
43%
45%
72%
52%
50%
64%
92%

Reporting
limits

370
370
370
930
930
370
370
370
930
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370

QC Batch: S08()4..B1
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Analysis Report: Semivolatile Organic Compounds

Client Foster Wheeler Environmental Corp.
Client 10: OV-EBS28-P45
Lab 10: 01184-02

Analy$is: Method 8270

Analysi$ Date: 815/97
Matrix: Soil, 44% solids
Concentration in: uglkg. dry weight basis
Oilutioo: SO

ADaMe

Phenol
bis(2-Ghlotoethyl)ether
2-ehlorophenol

1,3-0ichlaroberu:ene
1,4-0ichlorobenzene
1,2-Dichlorobenzene
2·M thylphenol
2,2'-oXYbis(1-Chloropropane)
4·Methylphenol
n·Nilroso-di-n-propylamine

.J Hexachloroethane
.... , Nitrobenzene

lsophorone
2-NitJophenoi
2,4-0imelbylphenol
bis{2-ehJomethoxy)methane
2,4-0ichlorophenol
1~,4·Tridllorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-melhylphenol
2·Methylnaphthalene
Hexachlorocycfopentadiene
2,4,6-TricI\lorcphenoi
2,4,5-Trichlorophenol

2-Chloronaphthalene
2·Nitroaniline
Oimethylphthalate
Acenaphtt!ylene
2,S.Qinitrotoluene
3-NitroaniDne
Acenaphthene

) 2,4.OinitroPhenol
4·Nitrophenol
Oibenzofuran

2,4-0initrotoluene

Resyqs

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

19,000 J
NO
NO

740,000 0
NO
NO

220,000
NO

Reporting

Ym!l!

38,000

38.000
38,000
38,000
38,000
38,000
38.000
38.000
38,000
38,00)
38.000
38,000
38,000

38.000
38,000
38.000
38.000
38,000

38,000
38,000
38,000
38,000
38.000
38.000
38,000
94,000
38.000
94,000
38,000
38,000
38,000
94,000
38,000
94,000
94,000
38,000
38,000
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Client 10: OV·EBS28-P45

..t.", .. a~'" ..... ...., .... _ .......... ..., ..

.~J] .T.K£';\'I

:CORPOR,\TIO:"

Lab 10: 01184-02

"I"-J .......

Analvte

Oielhylphthalate
Fluorene
4-Chlorophenyl-phenylether

4-Nitroaniline
4,6-0imw-2-methylphenol
n·Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Ot-n-butylphtha/ale
Carbazole
FIuoranthene
Pyrene
Butylbenzylphthalate
Benz (a)anthracene
Chrysene
3,3'-Dichlorobenzidine
bis(2-Ethylhexyl)phlhalate
OHHJetylphthalate
Benzo(b)f1uoranthene
Benzo(k)ftuoranthene
Benzo(a)pyrene
Illdeno(1.2,3-cd)pyrene
DibenzCa.h)anthracene
Benzo(g.h,i)perylene

Surrogate Rec::overy:
2 -Auorophenol
Phen0Hj5
2 -Chi rophenokj4

2.4,8-Trtbromophenol
1 ,2-DichlorobenZenH4
Nilrobenzene-d5
2-fluorobiphenyl
p-Terphenyl-d14

.l=Diluted out

ND =Not detected

Results

NO
690,0000

NO
NO
NO
NO
NO
NO
NO

570,000 0
840,000 0

NO
11.000 J

2,300,0000
2,800,000 0

NO
620.000 0
620,000 0

NO
NO
NO

570,000 0
220,000
320,000 0

74,000
NO

68,000

DL
DL
Ol
Dl
Dl
DL
DL
DL

P"nca ? ,.,f .,

Reporting
limits

38,000
38,000
38,000
94,000
94,000
38,000
38,000
38,000
94,000
38,000
38,000
38,000
38.000
38.000
38,000
38,000
38,000
38.000
38.000
38.000
38.000
38.000
38,000
38,000
38,000
38,000
38,000

QC Batch: 50804-81

n" 10" n.,
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Analysis Report: Semivolatile Organic Compounds

Client: Foster Wheeler Environmental Corp.
Client 10:
Lab 10' Method Blank., S0804-81
Analysis: Method 8270

Analysis Date: 814197
Matrix: Soil
Concenntion in: ugJkg
Dilution: 1

AnaMe

Phenol
bis(2-ehloroethyl)ether
2-Chforaphenol
1,3-0ichlorobenzene
, ,4-DichlDrDbenzene
1.2-Dichlorubenzene
2-Methylphenol
2.2'~bis(1-ehloropmpanB)

4-Methylphenol
n.NitmscHi-n-propylamine

I HexachtoroeU1ane
Nitrobenzene
Isophorone
2-Nltrophenoi
2,4-Dimethylphenol
bis(2-ehloroethoxy)methane
2.4-Dichlorophenol
1,2.4-Trichlorobenzene
Naphthalene
4Chloroaniline
Hexachlorobutadlene
4-Chloro-3-methy1phenol
2-Methylnaphthalene
Hexach~ntadiene

2,4.6-TrichIorophenoI
2.4,5-Trichlorophenol
2-Ghloronaphthatene
2-N'rtroanifine
Oirnethylphthalate
Acanaphthylene
2.6-Dinilrotoluene
J.NitroaniRne
Acenaphthene

.J 2,4-DlnltroPhenoa
,- 4-Nitrophenol

Dibenzofuran
2,4-0inltrDtoluene

Results

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
ND
NO
NO
NO
NO
NO
NO
NO
ND
ND
ND
NO
NO
NO
NO

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
830
330
830
330
330
330
830
330
830
830
330
330
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lab '0 Method Blank, 50804-61Client 10:

AnaIyte Results
Reporting

limits

Oiethylphthalate
Fluoren
4·Chloropheoyl-phenylether
4-Nitroanilin
4,6-0imtlO-2-methylphenot
n-Nilrosodiphenytamine
4-Bromophenyl1Jhenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Oi-n-butylphthalate
Carbazole
F1uoranthene
Pyren
I3ulylbenzyfphthalate
Senzo(a)anlhracene

~hrysene

W3,3'-Oichlombenzidine
bis(2-Elhylhexyl)phlhalate
Oi-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)ftu ranlhene
Benzo(a)pyrene
Illdeno(1,2,:k:d)pyrene
Dibenz(a,h)anthracene
Benzo(g,h.i)perytene

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

330
330
330
830
830
330
330
330
830
330
330
330
330
330
J30
330
330
330
330
330
330
330
330
330
330
330
330

ac Ba1Ch: $0804-81
Surrogate Recovery:
2-Auorophenol

Phenol-d5
2 -ehlorophenol-<U
2.4,6-Tribromophenol

1.2..Qichlorobenzene-<l4
NitrobenzenEKi5
2-Fluorobiphenyl
p-Terphenyl-d14

51%

56%
60%
71%
60%
66%
67%
93%

flD=Not detected

P::I",,"' nf? n11R4-MR
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Analysis Report: Volatile Organic Compounds

Client Foster Wheeler Environmental Corp.
Client 10: DV-EBS28-P03
lab 10: D1184~1
Analysis: Method 8240

AnalysiS Date: 8I2J97
Matrix: Soil. 89% solids
Concentration in: uglkg, dry weight basis
Diution:1 .

Analvte

Chloromethane
Vinyl chloride
Bro~m thane
Chloroelhane
1,1-Dichtoroethene
Carbon disulfide
Acetone
Methylene Chloride
trans-1,2-Oichloroethene
1,1-0ichloroelhane
cis-1,2-OichIoroethene
2·Butanone
~Ioroform

,---, 1,2-Oichtoroethane
1,1,1-Trichloroethane
Carbon tetrachloride
Benzene
Trichloroethene
1,2-Dichloropropane
BromodichtorOmethane
0s-1,3-Oich1oropropene
trans-1.3-Dlchloropropene
1,1,2-Trichloroethane
DibIomothroromelhane
Bromoform
4-Methyl-2-pentanone
Toluene
Tetlachloroethene
2-Hexanone
Chlorobenzene
Ethylbenzene
Xylenes. total
Styrene
1,1,2.2-Tetrachloroethane

Surrogate Recovery:
I 1,2-Dichloroethane--d4

.' ToluenHB

Bromofluorobenzene

NO= Not Detected

Results

NO
NO
NO
NO
NO
NO
22

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

104%
104%
98%

Reporting
limits

6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
6
8
6
6
6
6

-6
6
6
6
6
6
8
6

QC Batch: V1 B08Q2A

n1184-01
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Analysis Report: Semivolatife Organic Compounds

Lab Controf Summary

Client- FDster Wheeler Environmental Corp.
lab 10 for Blank Spike: S0804-LCS1
Analysis: Method 8270

AnaMe

Phenol

2-Chlorophenol

l,4-Dichlorobenzene

n-Nitroso-dt-n-propylamine

1,2•.4-Trichlorobenzene

4-ChIo~-methylphenol

Aoenaphthene

4-Nitrophenol

2,4-Dinitrotoluene

Pentachlorophenol

Pyrene

OC Batch: 50804-91

Paop. 1 nf 1

Matrix Soil

Analysis Date for Blank Spike: 814/97

% Recovery

60

62

62

70

10
15
72

10
75

5&
80

I
/
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Analysis Report: Volatile Organic Compounds

Client Foster Wheeler Environmental Corp.
Client 10: DV-EBS28-P45
Lab 10: 01184-<J2
Analysis: MethOd 8240

Analysis Date: 812/97
MatriX: SolI. 44% soflds
Concentration in: uglkg, dry weight basis
Dilution: 1

Anatvte

Chloromethane
Vinyl chloride
Bromomethane
ChIoroe1hane
'1.1-Dichloroelhene
Carbon disulfide
Acetone
Methylene ChIol1de
tnns-1.2-Dichforoethene
1.1.0ichloroethane
cis-1.2-Dich1oroethene
2-Butanone
.:hloroform

. .' 1.2-Dichloroethane
1,1,1-Trichlor~1hane
Carbon telrachloricfe
Benz ne
Trichloroethene
1,2-Didlloropropane
Bromodichloromethane

. cis-1.3-OichIoropropene
trans-1.3-0ichloropmpene
1.1.2-Trichloroethane
Dibromochloromethane
Bromoform
4-MethyJ-2-pentanone
Toluene
Tetraehlofoethene
2-Hexanone
Chlorcbenzene
Elhylbenzene
Xylene$. toIal
Styrene
1,1,2.2-Tetrachloroethane

Surrogate Recovery:
. ' 1 ,2-Di~toroethane-d4

Tolu ne-dB
Bromofluorobenzene

NO= Not Deteded

Results

NO
NO
NO
NO
NO
NO
5600
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
12

NO
NO

"0%
99%
85%

Pam:. 1 nf 1

Reporting
Limits

11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11
11

"11
11
11
11
11

ac Batch: V1 B0802A

O'184~2
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Analysis Report: Volatile Organic Compounds

Clienl Foster Wheeler Environmental Corp
Client 10:
Lab 10- Method Blank, V1 B0802A
Analysis: Method 8240

Analysis Date: 8J2J97
Mattix: Soil
Concentration in: uglkg
Dilution: 1

Analyte

Chloromethane
Vinyl chloride
Bromomelhane
Chloroethane
1,1-0ichloroethene
carbon diSulfide
Aceton
Methyl ne chlonde
trans-1,2-Dichlotoethene
1.1-Oichloroethane
ci~1.2-Dichloroethene
2-Butanone

.hlorotonn
1.2-0ichloroethane
1,1.1-Trichloroelhane
carbon telrachloride
Benzene
Triehloroethene
, ,2-Oic:hloropropane
Bromodichloromethane
cis-1.3-Dichloropropene
trans-1.~Dichloropropene

1,1,2-Trichloroethane
Dibromochlotomethane
Bromoform
4-Methyl-2-pen1anone
Toluene
Tetrachloroethene
2-Hexanone
Chlorobenzene
Ethylbenzene
Xylenes, total
Styrene
1,1,2,2-TetraChloroethane

•
urrogate Recovery:
.2·0iehloroethane-d4

Toluene-dB
Bromoftuorobenzene

NO= Not Detected

Results

NO
NO
NO
NO ­
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO

103%
104%
102%

Reporting
Umits

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

QC Batch: V1 BOB02A

...... "OA lloUt
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Appendix B-4

Review Item 28 (UST Area)

Test Pit Logs (EAlFWENC)



Review Item 28 (UST Area)
Summary of Test Pit Logs (EA/FWENC)

Test Pit Location Dimensions Comments

I line 4 position 40 llftxl8ft Steel reinforcing rods within the foundation wall and a large
(within the x 8.5 ft concrete and block slab that could not be broken with the
foundation remnant) backhoe were uncovered in this excavation. No evidence of

USTs or stained and discolored soils were observed.

2 line 3 positions 20 45 ft x 18 ft During the excavation process, the pump island was overturned
through 60 x II ft and pushed to one side. Two metal pipes were found extending
(between the from the pump island toward the foundation remnant. One pipe
foundation remnant was visible at the surface and the second pipe was located
and pump island) approximately 2 ft bgs. The pipe below ground surface was

approximately 3 ft long and capped at the end. The pipe visible
at the surface was approximately 2 ft long and appeared to be
used for electrical conduit. A jackhammer was used to break off
a section of the pump island to determine ifsteel reinforcing rods
were present. No reinforcing rods were found. The pump island
contained three metal lightning rods, electrical conduit and
wiring, and other piping associated with its past use. No
evidence ofUSTs or stained and discolored soils were observed.

3 line 2 positions 40 30 ft x 18 ft Two 6-in. diameter vertical steel pipes were encountered at
through 80 x 11ft approximately 4 ft bgs. One pipe was found to be embedded into
(south ofthe pump a large boulder. The excavation was continued around the second
island) pipe until it was able to be pulled from the ground with the

backhoe at approximately II ft bgs. The pipe pulled from the
ground was lOft long. No evidence of USTs or stained and
discolored soils were observed.

4 line 5 positions 0 22ftx3ftx No evidence of USTs or stained and discolored soils were
through 20 9ft observed.
(north of the
foundation remnant)

5 line 6 positions 50 17ft x 6ftx No evidence ofUSTs or stained and discolored soils were
through 60 7.5 ft observed.
(southern edge of
the grid nest to the
paved road)

6 line 3 positions 80 45 ft x 10 ft No evidence ofUSTs or stained and discolored soils were
through 120 x 10 ft observed.
(east of the pump
island and
foundation remnant)

7 line 5 positions 20 42 ft x 7 ft x No evidence ofUSTs or stained and discolored soils were
through 60 8ft observed.
(adjacent to test pits
4 and 5)

8 line 2 positions 30 30 ft x 4 ft x Wood, metal, and glass debris were encountered at 6 ft bgs. A
through 60 6ft strong petroleum odor was also noted. A metal pipe was
(south ofBuilding uncovered at the east end ofthe trench next to the asphalt road.
E-107) The excavation was continued to follow the pipe to the north.

The pipe entered a metal pontoon tank that was uncovered
approximately 6 ft to the north. This tank was determined to be
one of the septic tanks identified as EBS Review Item 60 that was
not found during earlier investigations. (Two tanks and the pipe
were subsequently removed.)

9 line I position 45 20 ft x 3 ft x Wood, metal, and glass debris were encountered at 6 ft bgs. A

(adjacent to the 6ft strong petroleum odor was also noted. A metal pipe was

asphalt paved road uncovered at the east end of the excavation that was a

encircling the continuation of the pipe found in test pit 8. The pipe extended

wooded area south south under the unnamed asphalt road and approximately an

of Building E-I 07) additional 50 ft south of the road into the wooded area, where it
ended (no other connection at this end of the pipe was found).



• TEST PIT LOG

EBS Review Item 28 - Test Pit 1

Location: Line 4 Position 40 in Pump Island Area. Test pit located within the remnant
foundation wall.

Dimensions: 11 ft by 18 ft by 8.5 ft deep. Position 40 is roughly in the center ofthe test pit.

Soil Profile: 0 - 4"
4" - 8.5'

Black, silty organic soil
Blacklbrown, silty - coarse sand with rounded stones to 3 in. Few
large stones to 2 ft diameter encountered. Ground water at 8 ft
below ground surface.

•

Reinforcing steel rods within the remnant ofthe foundation wall was found in this excavati n. A
largeconaete and block slab was found at the bottom ofthe excavation that could not be moved
with the backhoe.

No stained or discolored soils or evidence ofUSTs were observed in this excavation.



TEST PIT LOG

EBS Review Item 28 - Test Pit 2

Location: Line 3 Positions 20 through 60 in Pump Island Area. Test pit was located
between the remnant foundation wall and the pump island.

Dimensions: 4S ft by 18 ft by II ft deep.

Soil Profile: 0 - 4"
4" -II'

Black, silty organic soil.
Blacklbrown, silty - coarse sand with rounded stones to 2 in. Few
large stones to 2 ft diameter encountered at the bottom ofthe test
pit.

This excavation covered the entire area between the pump island and the foundation remnant.
The pump island was overturned dming the process ofexcavation and moved out ofthe way.
Overturning the pump island exposed a network ofpiping" electrical conduit and lines, and 3
lightning rods approximately 3 ft long. Two capped steel pipes exited the bottom ofthe pump
island to the north. The concrete pump island was broken with a jackhammer to determine if
there was any reinforcing steel present, none was found in the pump island.

No stained or discolored soils or evidence ofUSTs were observed in this excavation.

•)



r

TEST PIT LOG

EBS Review Item 28 - Test Pit 3

Location: Line 2 Position 40 through 80, adjacent to the south side of the pump island.

Djmenslons: 30 ft by 18 ft by 11 ft deep.
I
I

Soil Profile: 0-4" - Black silty organic soil.

4" - II' - Blacklbrown, silty - coarse sand with rounded stones from I .. tp 2 ft
diameter.

At approximately 4 ft below ground surface, 2 vertical pipes approximately 3 ft apart were
uncovered. Excavation continued around.the pipes until it was found that one pipe was drilled
into rock. Excavation continued around the remaining pipe until it was pulled from the grolDld at
II ft below ground surface. The pipes were 6 in diameter and lOft long.

No other metal objects, stained or discolored soils or evidence ofUSTs were encountered in this
excavation.,



TEST PIT LOG

EBS Review Item 28 - Test Pit 4

Location: Line 5 Positions 0-20. This test pit was adjacent to Westcott Road.

Dimensions: 22 ft by 3 ft by 9 ft deep. Excavation began at the edge of Westcott Road.

Soil Profile: 0-4" Black silty organic soil.

4" - 9' Brown, medium - coarse sand with stones to 6 in. Few large stones to 2 ft
diameter.

No other metal objects, stained or discolored soils, or evidence ofUSTs were observed in this
excavation.



TEST PIT LOG
,
I

EBS ReView Item 28 - Test Pit 5

~; Line S Positions 0-20. This test pit was adjacent to Wesl£oll Road.

Dimensions: 17 ft by 6 ft by 7.5 ft deep. Excavation began at the edge ofWestcott Road.

Soil Profile: 0- 6" Black silty organic soil.

6ft
- 2' Black silty sand.

2' -7.S' Brown, medium - coarse sand with stones to 2 ft diameter.

No other metal objects, stained or discolored soils or evidence ofUSTs were observed in this
excavation.



TEST PIT LOG

EBS Review Item 28 - Test Pit 6

Location: Line 3 Positions 80 through 120.

Dimensions: 45 ft by 10 ft by 10 ft deep.

Soil Profile: 0- 4" Black silty organic soil.

4" - 4' Black silty - medium sand with rounded stones to 3" diameter. Few large
stones to 3 ft diameter.

4' - 11' Brownlblack medium - coarse sand with 25% fme gravel. Groundwater at
7 ft· below ground swface.

At position 100, a 6 in layer oftan medium sand at 1 ft below ground surface was present. No
other metal objects, stained or discolored soils Of evidence ofUSTs were observed in this
excavation.



•

TEST PIT LOG

EBS Review Item 28 - Test Pit 7

Location: Line 5 Positions 20 through 60.

Dimensions: 42 ft by 7 ft by 8 ft deep.

Soil Profile: 0- I' Brownlblack silty organic soil.

l' - 2' Black silty - medium sand with rounded stones to 1" diameter.

2' - 4' Tan fine - medium sand with stones to 2" diameter.

4' - 8' Black silty - medium sand with stODes to } ft diameter.

No other metal objects~ stained or discolored soils or evidence ofUSTs were observed in this
excavation.



TEST PIT LOG

EBS Review Item 28 - Test Pit 8

Location: Line 2 Positions 30 through 60. Test Pit 8 is located in the grid adjacent to the
southeast comer ofBuilding E-I07.

Dimensions: 30 ft by 4 ft by 6 ft deep.

Soil Profile: 0-]' Black silty sand.

}' - 3' Tan medium - coarse sand with rounded stones to 2 ft diameter.

3' - 6' Black silty snad with 20% clay. Approximately 50% ofthis layer consists
ofwood, metal, and glass debris with a strong petroeum odor.

A pipe was uncovered at the east end ofthe excavation. The pipe was then followed to the north
approximately 3 ft to a metal pontoon septic tank. The pipe was broken in several places.

No other metal objects, stained or discolored soils or evidence ofUSTs were observed in this
excavation.



TEST PIT LOG

EBS Review Item 28 - Test Pit 9

Location: Line I Position 45. Test Pit 9 is located in the grid adjacent to the southeast
comer ofBuilding E-l07.

Dimensions: 20 ft by 3 ft by 6 ft deep.

Soil Profile: 0- l' Black silty sand.

l' - 3' Tan medium - coarse sand with rounded stones to 2 ft diameter.

3' - 6' Black silty sand with 20% clay. Approximately 50% ofthis layer consists
ofw~metal, and glass debris with a strong petroeum odor.

A pipe was uncovered at the east end ofthe excavation. The pipe was broken in several places.
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Appendix B-5

Review Item 60 (Septic Tanks Building E-I07)

Tank Removal- Data Validation Report (included in Volume 2)
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EBS Follow-on Investigation
NCBC Davisville, RI

Review LOl:ation Sample Date SDG" Matrix Compounds
Item Number Colletted Analyzed

~. Building EBSS8-RSPT-02 7111 971063 soil TPH
'.

iE'-}I~, , 418.I,80ISM,
---- ---- VOC,SVOC

------- -- RCRAMetals
---

58 Building EBSS8-RSPT-03 7/17 "'-91-1063 soil TPH..._-
E-319 (DUPOFOI) -- . 41 8.1 ,801 SM,

-'- Y.Qf,SVOC
RCRA'Metals. ,

60 Building EB5-60-RSPT- 7/14 911023 soil TPH 418.1, TPH
E-I07 01 801SM. VOC.

SVOCRCRA
Metals

60 Building EB5-60-RSPT- 7/14 971023 soil TPH 418.1. TPH
E-107 02 8015M, VOC.

SVOCRCRA
Metals

~
Elevated EBS71-SB02-6- 7/17 971063 soil TPH418.1.
TPH 6 VOC.SVOC
Operable

'" Unit

71 ·~Ievatccl EBS71-SB02-2- 7/17 971063 soil TPH418.I,
TPlJ 4 VQC.SVOC

0pa8b~Unit

71 Elevatccl ~~71-SB06-6- 7/17 971063 soil TPH418.I,
TPH

" I
VOC.SVOC

Operable. "
Unit ,

71 Elevated EBS71-SB06-~ 7/17 971063 soil TPH418.I,
TPH 4 "-.. VOC.SVOC
Operable
Unit

'. ..

71 Elevated EBS-71-RSB-03- 7/2 970965 soil TPH 418.1,
TPH 0-1.7S

.,
VOC.SVOC

Operable
......

",

Unit . ..
-' ..71 Elevated EBS-71-RSS-IO 7/2 970965 soil TPH418.1,

TPH VOC.SVOC
Operable
Unit ..

..
74 Fonner EBS74-GW-D1 7/17 971071 ground ' .... 1"-" VOC, SVOC

Building water
W-319

,
"

74 Fonner EBS74-GW-02 7/17 871072 ground VOC, S'X9C
Building water
W-319



EBS Follow-on Investigation
NCBC Davisville, RI

Review Locatioll Sample Date SDG# Matrix CompouDds
Item Number Collected Analyzed

74 Fonner EBS74-GW-OJ 7/17 971072 ground VOC,SVOC
Building water
W-319

74 Fonner EBS74-GW-04 7117 971072 ground VOC.SVOC
Building water
W-319

74 Former EBS74-MW-OI 7/18 971073 ground VOC,SVOC
Building water
W-319

74 Former EBS74-MW-oI- 7/18 971073 ground VOC.SVOC
Building DUPE wata'
W-319

74 Fonner E8S74-MW-02 7/1R 971073 ground Voc,SVOC
Building water
W-319

7S Building EB87So5B02·2- 7/17 971063 soil TPH
279 3 418.1.80ISM,

VOC.
RCRAMctals

SITE II 11-8BOI-6-2 7/16 soil VOC.SVOC

11-8BOI-4-S 7/16 9710S1
'"

SITE II soil VOC,SVOC

SITE II Ilo5BOI-34-36 7116 9710S1 soil VOC,SVOC

SITE II Ilo5B02-6-2 7/17 971OS1 soil VOC,sVOC

SITE II II-SB02-5-6 7/17 971OS I soil VOC,sVOC

SITE II II-GW-oIS 7/16 9710S1 ground VOC,SVOC
wllla'

SITE II II-GW-oIP 7/16 9710S1 ground VOC,8VOC
water

Rinsate I

Rinsate2

R.insatc 3 EBS74RJNSE 7/1R

TripBlanlt I 7/17 water VOC

Trip Blank 2 7/1R 971071 water VOC

.'



•

APPENDIXC

PHASE II EBS FOLLOW-ON
ADDENDUM II INVESTIGATION

C-l Review Item 28 (Former Creosote Dip Tank and Fire
Fighting Training Areas)

Boring Logs
Data Validation Reports (included in Volume 2)

C-2 Review Item 28 (Former Creosote Dip Tank and Fire
Fighting Training Areas)

Survey Data



•

Appendix C-l

Review Item 28 (Former Creosote Dip Tank and
Fire Fighting Training Areas)

Boring Logs
Data Validation Reports (included in Volume 2)



Job. No. ItJ.1!~.ji;~8: ;i~;;;(8;;cI'
Location: 1 r

1:4
EA Engine ring, Science, 6078731 ,==-{3$-28'

and Technology, Inc. Drilling Method: Boring No.

ht"I.;,.-'t c.,
28-5&-/7LOG OF SOIL BORING I '/" f~ h~..,u.~(f,~

~O~'"
Coordinates: Sampling Method:

Surface Elevation: ( Sheet of ,
Well Riser eevation: . Drilling Water Level

Start,J Drilling 'II Finish
Date I/D./j·e; rimes (o·,.l1JB
Time

Surface Conditions: 6;Tl,rS ·b,..,s4 q~o 1000
lSample Inches Dpth Samp# PID Blows Ft uses

Type IDrivenIIn. Csg. I depth (ppm) per bgs Log

Recvrd (ft) lib""" bk. 6" SOil DESCRIPTION

5~ Z'Kz.. 0-1-
1 0 I ..... ., ~a.rJr h.roe.v"-. dry S""rI h., J'AIIIb

~

0 ~ I,'H!<. ~1'tlA/.c.. 'A' -Fre«:.tl.: /')~4n,c.i' (tVSur1tf4:.
11-- .' v

tZ- I--

S) lX" ' .
21-- 'Z- ..,- M.,ei'-':Jr,~;r .1', In, J;Qt4Ib a'rt"1.-l( 0 ~ I--

""",""" q r.tfv~ /o-_C"D
,

2- 31-- ,. r

2_ ~

t.'fl
, 41-- '1-t.- -/lA .u._h.rA'~" ~/A~ r dI"- ,.o.....s~f) q..,{, 10-0 ~

51--
,

(

1
10-

SS 2'Y; l:;,-8
-& 6~ Ito -B - G 'tU'L,,,a 'fD Lr. brffl~'" ..p,M ro ...e;t't--

0 Cf InoSe..:: ~'" A'.. ,.0 n', ~~1J'"

-r 7 7r-- ,
,II I--

10-

~~ z.~l. 8-1"
-r 8 Q-fa .J"'O".. L aJ' ;;-A ~

0 11
I-- .. _ a

'~"AI ra~/tl Iza-~rc-'7-EHa::IJ
10 91-- " .
10

I--

I--
0 Knl-l- ra In r

I-- -I--
1

I--

21--
I--

31-- r~

I--

-4
~ -

5-

" -
6-

-
-7_

8-
-
-9
~

0":-
~

, NOTES: Logged by:

Drilling Contractor:

Driller:

WELL SPECIFICATIONS:
Dill Screen/Riser _

Bottom of Hole·

Screen Interval:

Riser Interval:

_______ Sandpack: _

Bentonite-------
Grout

Cover:

F POOl.\GEONErTE~PLATEII+AFBSOIL 'NBZ 'B-Jul-96 D9-'4AM

\



..

Job. No, IfltnjJ;:~i~~:C j;f:. Location: , r

•
EA Engineering, Science, 6078731 ~) -z.~ '.

and Technology, Inc. Drilling Method: Ih L"J-I_ Cal Bonng No.

LOG OF SOIL BORIfJG'
l'f~ Ib bd_-..r

.fitIfr~, :Jq;... t-a -j',B-fg
Coordinates: Sampling Method: z." "(' 2.1.4 ~ 50/,1-
Surface Elevation: JPo... ,. Sheet , of , f
Well Riser Elevation: Drilling Water Level

Start ~J Drimng I Finish
Date fD.IJ~" TImes '''./7'7f
Time

/1/0 ' f/<foSurface- Cond,ilions: ..,ral'S" . Q rtJ,l;L
Sample Inches Dpth Samp# PID Blows FI USCS OJ' ,
Type Driven/In. Csg. I depth (ppm) per bgs Log

Recvrd (ft) il.bovebk. 6" SOIL DESCRIPTION

sr Z~ o-z.. 6 -'- 0 7'>' ~__ A-1.J. bFtu~J" -ri7~ J',' /h._ J~"""~I--
2- . ,;#/" 'tr('l~ y ... .P ' "/~ ... £..Il..'

,

+= ,1-- S11 ~,.4 44") Fe S' r
'-- ,..,
""-

55 2Y8 l-f.( LL. 2 12-c.r ..rahlO. ' ar- ri":'7
0 i--

LL-
~

3
i--,
i-- I.+H«

IT Z'%, If-C:J' I 4 tj.-fD 5 t:!,.,..~ L1 r Z-v ~cJI- . -".I
0 I

i--
C~,.~(' • &t'~/u

....L 51--
I--

7. I--

S} ly!'(. , ...g :i:- 6 C,-R - S'o_<- af V---:::tn .-'~,.,.,;., '" KI~r.
(;) I--

" , V

71--
,}. ~

~
-or

I--
U

81--

SS' lJli z.. ~-(J ~
A-fo - -/11hZ Gr.4w ~r~I~I.L . -=!!Dp~,,~

t I--
0 r~'~ .- F- "fJJ/V~'.z1!..-

Lf 9
.,....,. - .,. ..

l- - .f i

S5 ~X"8 /O-IL L!JI-
0- I 0 -,-2- - f);. b/q__ rl-/:h.. ,J )1I\!P M4,J'r -Ld ~";;#-- ,

If-
-

1 - >C ~F.J. ~ 4'75. 7_ IZ8-JB-llJ-/O-F;i
'I 2- ,
~ -
;(

3-
L<oH IQ) 12-

'" -
f:-.-- -

~

41,-
I--

~

51--
f--

61--
~ ~

7~

- ---
:.---

8~-
9-

- -
0":-

:.--- '--

NOTES: logged by:

Drilling Contractor:

Driller:

E;,v,;~r Pr:~;', fR~t~q~

g,a/1!et1Jt," •

WELL SPECIFICATIONS~
Dla,Screen/Riser: _

Soltom of Hole:

SCreen 'nlerv~:

~ser Interval~r

_ Sandpack:

BentOnite: --------------
Grout
Cover:

F 'POOlIGEONEr,TEMPUlTEIHAFBSOll '/VB2 1B-Jul-96 1)9-14 AM

'.



EA Engineering, Science,
and Technology, Inc.

LOG OF SOIL BORING

Job. No. I Client: HeM'S'" .ailr F;r;, ill!!l!l

60787.31 u.s < AlavI( ~ N(Jr-~ VI"'.
Drilling Method: /)tn h,/A. ~,

/(10 r' it.aJk~er

location: ~ r

GB5- 2.8

le-S8 -11

) R'Vn /oar~ ,

a-tO

SOIL DESCRIPTION _

t:~:-ri:-~:...:g;...w._a_te_r_l_ev_e_I-+---+----f{O~O_7J ~~~.. ,J,;Vs
fo:!:Ti~m:,"",e""""':::"'~~-~~~~-"o-f 1200 IZCfO
Surface Conditions: ~ rI1.'S". • raN.u

uses .,.,..,
log

Sampling Method: ~ .... i{ ~ q , ~n(,""

S:P~OI't • I Sheetl .of . I

o I-- t'J - 2- /1'1PcP i'T> dt14r~ h"oe;.. dIru . .r,/~
I...... ~ t--' \LJJJ!:J,!.IA.I~JJ)~...:.I..!..;IZ..#!..!,(~tL..:·Tar.",,~lJrjo~II;L~",""":-.J'/.U';'2§i!'o~J'~~42..",,, '~"__---1

1 __ loY., t------~-'-----"' ......:-._-1
2r-
-

3-
-

4:=
51---
6-
-

7-
-

s­
f-

91-­
I--

01-­
I--

1f­
I--

2~
31-­

I--

4~
51--

-
6-
-

7-
-

FI
bgs

(

C/
7

(1
2D

Blows

per

s-

, J---f

o

o

o

2-f(

Coordinates:

Surface Bevation:

Well Riser Elevation:

Sample Inches Dpth Samp# PIO

Type DrivenI1n. Csg. Id~ (ppm)

Recvrd eft) ~bk.

rr Z'1cP 0-2- 0

)} ~«t{s

j) ZJ1'1

5) zrtfD

~ VYz.o•

8-
-

9-
-

0':""'-

- I--

NOTES: Logged by:

Drilling Contractor:

Driller:

[" v/:O",ft1,,,,,,,,1a!pr,;t;" -I- Rt:.l1ttlh~

~'fle.QU- 7

WELL SPECIFICAT10NS~
Dla.Screen/Riser. --------'
Bottom of Hole'

SCreen Interval

~iser Inta.MII:

Sandpack:
-------Bentonale. -------

Grout

Cover:

F ·POOLIGEONET.TEMPLATEIHAFBSOtL 'W '8-.IllI<9lI 0914 AM



Job. No.
t ~~er: At:;;~dZ;P~ Location:. r

•
EA Engineering, Science, 60787.31 E8'5-2..8

and Technology,lnc. Drilling Method:~ ~.~D/,L hrJ~ Boring No.

+!/e. tfd., M ':!I//;to. :7.0 i.,
Z8-.5'P-ZoLOG OF SOIL BORING /I1p/'~"I~ ' /"~ 1 -'

.-
Coordinates: Sampling Method: Z. .. 'C2.V ~ .s;,,,-r

I of .Surface 8evation: - .rPgo" I Sheet I.
Well Riser Elfwation: Drilling Water leve(

Start ,I Drilling IAFinish
Date /o-,7·1ll Times l).,.:z.? ~

Time 8<.10 9/5Surface Conditions: G ~j~-

~ample Inches Dpth Samp# PID Blows Ft uses
Type Drivenlln. Csg. , depth (ppm) per bgs log

Recvrd (ft) ~bk. 6" SQIL DESCRIPTION

'>5 z%, 15' -.:L 0 0-7_ - Mtrf-b,ICo/'" r-,~h., ,IRAID ',H/~ qr.,~
0-2- ---, '--

t;/tJrIu., ~ h ..Hn~ ;tXrlI -,-<lQ..,irsr...J.m---c..}

~
1'-- SM (revJVrrac.1l... I r. -

0 -

SJ 'l'l(, Z-t( ~
21-- 2 -0.( - DarV' b,,,u..,.':',, ,""j~ ,r//~ IANb hH~

'"""""0 l.2- -qrOl/d rntICt!.. ~'I '. J
]j 3'-- -

0 ~
I--

5S llfig lJ J 41-- C/4,,- PO.rk 6,___
.r'/~, """,4 D1.Itlb """,J~'f-fp 0 ~

I--
;,H/e. t; rtzc/..I' ,

t--

~
5 1/

0
I-

~ ij}-
61-- '--6

_ n

.Jt:, *'~ L A..:-';'11' SANJ>5S "-6 0
I--

SoM.4! ",;J',y~ I, HI". ~ra;..7 ,~-- -
lll.. 71-- lNt10J p~Ar

.,
D I--

Yo .
a I-- -

~S' Z,'1t,L 9,10 ~
~ -10 - F.ia._,~ .L .- ",,~'s~ ~ wILl-

0 ,....-
r,l..I ~ ~~~n r, HI. -- '1

~
9'"""""

~-
hI.. <:.0"

, .,z..I!J~JH-....~ - ~-f,

0 I--
. "

10
I--

V'_LI ~ '0I--- I--

, 1 I--

I--- r-

210-
f.-- 10-

I--

I:-- 31--

4""-- -
5-

1--- r- -

6r-
I--- ,...-

7-
I--- ----B-

'"""""I--
9- -----,.;-
0

I--- I--

. NOTES: Logged by: L/~M/~
Drilling Contractor: E;,1J'r:........~ j)r;It", ~/(e...~ofr-..

Driller: lira/ 1IMee. ~ •
WELL SPECIFICATIONS:
Dia Screen/Riser: _--... --'

Boltom of Hole·

Saeen Interval:

Riser IntfllVal:

_______ Sandpack·

BentOnite --------------
Grout:

Cover:

F P00l.IGEONET,TEMPU\TE\HAFBSOll VVB2 lB.J,,~98 09:14AM

"



Drilling Contractor.

Driller:

Logged by:NOTES:

Job. No. j Client NORDIV, NAVFAC location:

a EA Engineering, Science,
,,.... ,.,

NCBC Davisville EtSS-Za
and Technology. Inc. Dnning Method: LV7i''' -.;; A 'f/' Boring No.

split baJJel sampter continuously.
lS-GW--O/LOG OF SOIL BORING

Coordinates: Sampling Method: So(,r.J"JPn1W"\,

Surface Elevation:
.- Sheet I of I

'MIVeI Riser EJevaIion: Drilling Water level Slatt IDrilling I Anish
Dale 800 Times /5"0 0
Time

Surface Contfl!lons: ~na{\ {o-tf'l8 /O'/&"""Yc3
Sample Inches Dpth Samp# PID Blows A USCS v

Type DrIvenIIn. Csg. ldeplh (ppm) per bgs log

Recvrd (ft) Abowbk. f1" SOIL DESCRIPTION

55' 2% o-l.
0 o-L J>"J,.,,~.~ drO# f',y~ ~:;. p ....._.. '"
~

},~VI., 9rlj"a T .~ .~ ,C.-f
~

,~
, .,

V
-

~

5S' 2112. l-q 2"-.- 7_-e.t - 1(/(/1.1_ .J;/T"'~~~ l ~/'p ,,,,.....,
I.~,. t"ft

, , ,
-

- 3_

-
, -

Sf l'K, <{-(p 41-- ~-f# ... 1)/2/;' I'Jr".OoI. ~. CJ.I-' J ;/J't, J 816 if\.
I---

'0 I--
I'k..n ;f'~ / /#'.0 Qrii!'.~~ F,.~ Con

5~
.., - ..

~

5S ZU2.. biJ 6....- £0-0£ - £"/1 .._. a!' c..I-t-
"-.-

7_

- ,.

5> lUI B~{o
8 ~-Io 5U.M~ a I' GP--R Z;:~-

I--
91--

~
.-

5) zy lo-I~
10 ',,-tz.- 0 /'7.10<' •. .,,- {(.'#. ",r>? I (q )7,'"
~ ,

" -
I--

11 7'",. II A,:,H-ril _f/ '';''.J ~

-
- if)fJo 'ZR -M1-o. - e. "5 -z~

55 zy /z-11 12 -
U''''-~fA-\~ F

- n.iIt."v

3 IIDn '7.0 -GLJ-o' -;0 -I Z1
; -

~

~
4~

-
i - 5_

- -- ~ -- ......

- 6 - Do.l-H'QJ G.")

I --
7

....-

-8
~

I--
9
~

-0 -

\I'VELL SPECIFICATIONS:
Dia SCreen/Riser. _

8011Dm of Hole:

Screen IntervaJ:
Riser Interval:

______Sandpack:
_ Bentonite: -------

Grout

Cover:



Logged by:

Driller:

DrilUng Contractor:

NOTES:

Job. No. ,I Client NORDlV, NAVFAC Location:
Et3J I

•
EA Engine ring, Sci nee, l'f'D,/"(J NCBC Davisville ...... -L8

and Technology, Inc. Drilling Method: Boring No. •split barrel sampler continuously. :

LOG OF SOIL BORING Z8-6IV-OZ-

Coordinates:
Sampling Method:

Surface Elevatlon:
Sheet lof

YJelI Riser Elevatlon: Drilling Water level Start IDrilling1 Finish
Date /<130 Times /70 0
Time
Surface Cond"rtions: 9, (tIT 6.ruJ ~ 10-/'/-"9 I 0 -ff/-~

Sample Inches Dpth Samp# PIO Bklws Ft uscs -
Type Drivenlln. Csg. 1dep1h (ppm) per bgs log

Reevrd (ft) _Ilk. 6" SOIL DESCRIPTION

JS 2.'kJ O-z.. ~
o~

L>/., L .... 7,.., ~~/,er" h"" S',ojUj) f,"H'4

~
"ilrQ~~:R 'J-./YlCL ii'raCZ~ ,e:: .r

1~ - , "
~

Jl ~ Z-v 21---. Z.;q /1.11 rL.c.iI';~- ,
~

31--

I---.

fF lro '1-(, - I-- 4~ t:T"", - /1(;1 r~c.o ., tar¥
'"-

~
5_

-
JJ Z~ (,-3

6_
f", _Q _ I:Z '-_J_ ~. ~ar stl-l-£A R,,:;" rAN~

0.2 I--
/;/#. •. _~IJ ,...J,~~

7.....-
,

.....-
.Jj 2'fz... :-{tJ "

81-- 8-to _ Rlor(, St'(1-- qF 06n.n 1..,/-CIOIkI •...... A,a~ '.
1

9,--
,

---
J'f iJll. ID-Ilo

10 ...- rlD_i>- GraCI "tJ,A- L,~rA#p ~ ......~ S'I F-r
L I ' , -

-
,....-- 11 -

.-:.

Jr l~O /Z-fY
12 - IL-7Y- SQIIot£ OJ IO-IZ,..

0 -
31--

I-- - Or"".. r.eL ~ rtLKcJi'o.{ (~ ~ ~
4 ,. II.... s.....u I 01 ~.J "ra -,

I--

I--
r.:, .n - -- _. ---\

5 ......
'-V _ .... -" ~, '~I

- ..- J)rdfn:>P n"~1 A_-';' In .... h ~ G"
I--
6~

L", /' e.otl, L- ~- t""£.AHOo..I tSlJ rGi&4~

l-
V " .

7~ , z.,Q -(§lAJ -.02-- ~-lnJ

.....-
B~

'--

I-- 9 ......

~

0
I---- ......

:t;

"YELL SPECIFICAnONS:
Dia.Saeenlm&er.

------~
Bottom of Hole:

Screen IntelVaJ:
Riser Interval

_______sandpack:
Bentonite: -------

-------
Grout

Cover



EA Engineering. Science.
and Technology. Inc.

LOG OF SOIL BORING

Job. No. 'Client NOROlV. NAVFAC Location:
NCBC DavIsville p~ c.. - E=6 S - z.8

...DrifI-::·::-::Ing-=-M-:-elh__od:..:.:~/.:.;~~' ~HA=~~-=~=-_-IBDring No.
split barrel sampler continuously. - .ro'''''

-

Sheet I of

SOil DESCRIPTION

..... I ~.LI ,...~ .I '

Sampling Method: - s:p l.."" r

0_

'-­
1 -

Coqrdlnales:

::~EleYalion:7 Riser EleVatIon: Drilling Water LeveJ Slalt IDrifting I Finish

t::D:-ale -t-__---f.__----I 31'S:- l1mes I 000
Time

'I ;;;;;;e'I;"jjjdheiilDPiii"l"5.;;;;p1rn»iDTBiO;sr-TinlliSCS¥s~UIface~Con~cfJlion~' ~s::::]~~"bi:'C~=:1t~O~-~8~-'1~S~_£lo~-II.:&--:::.fg~Is Inches Dplh Samp" PIO Blows Ft uses
Type QrivenIIn. Csg. , depth (ppm) per bgs Log

Recmt (It) r-... f1'

)

•f

I J

.# , (J

- (i[~p,,~ ror2 +0 /iLfa7 ~ r dRU ' ~."./n_,

o z.... J,. t- L..~ - .~ J U'U~'"t= ~ I /J &ADa d
_ ~~,,*1_ ~J 1.1 ~ I-." 1 r _J.__ .J I. • .,0 ••':. ,~~

Q_ 11. If _ &""/,,,- t- 1JI1~~'~ ... - ..A1.L. (7 ..... _ flI,

_- 1I'Jt:t. .,L· A 1Q1IJ."dl. - V.JdIA~ -e--~

..'" ~. 7." - ,~()c)d _I """

'~.-A .~'" ~ ,

10-tf" - . f..l )"DL.l,. (- ,..

-

2_

-
3,--

-

8..-

-9_

6f-­

'-­
7_

4~

~

5~

12 _

-­3~

10 _

-
11_

"
!,>S ~ j..-V

.rJ ~ 'I-G~i{j1A

,~ 2-';4 Ii> -B ~

)j Z~ Jr-/b. ....

~ ~
v

~IOYl

..~ ~. 'IZ-!Y

~ Y Ir~/A~

-

6f--

7=
-,8,--

f-­
9_

-0_

,
\Y ,

_. I t../J
IJ ... TvS.""- I.

Logged by:

Grout:
Cover.

r



Job. No. I Client NORDrv. NAVFAC location:

~1:4
EA Engineering, Sci nee, NCBe Davisville ee~-(8

and Technol gy.lnc. OriRing Method: Boring No.

split bafTeI sample, continuously. vJ,.I'MJI

LOG OF SOIL BORING 0... .slt'l't /'.141- ~'ft.4cJ ~ I't.tJ is. Z:8 - G-l.<J - 0 y
fAD.1A«....... - A-"Corr ~b

CooIdinates: Sampling Method: (7?,." SS'~~1e.t

SUlface Elevation: Sheet / of
VJeI Riser Elevation: Drifting Water level Start IDriKing I Anish

Dale ':00 TlITIes

Time
Surface Conditions: PA~[;u.ur;..vr- ~O-a-,,-e

Inches DpIh Samp# PIO Blows Ft USCS

Type DrivenIIn. Csg. I depth (ppm) per bgs log

Reevrd (ft) _bIr.. S- SOil DESCRIPTION

~J ~ uA 010- In ,-n." -".....:4 ~ ~.. ,/~ t..._, .AtH- 'to C\t ...~~~

0-.1 ,,- .1 "'-- - _. - ~ - I!. Y/,' ~ ~
'7~r ~ ,

'f-
(/

,
/'

5;:"5 zu 1--'('
2_ (>-2" dL-'\ -, _.

~
iZ_~" Q.1,..... e.: 4-_ ,6_ ' f! J. 1 p- .

3~ - IL ']I '" cA!A-.... ~ _,,1) .
,

u ( I /

Ss !'/fc I 4 - "'-1' u I ,~o.o rL.. ..... - ~ foc.(.,f!4P -- .. ~.
If'' ~ f-

_lAo _....;,~ r 7
51--

~, ~
I 6~ 0 f" - b/4£~ ~'/I- ~ .--. .Jl.'.-.,r~.,.. 6-fJ V ......... , ,

~

z:. 7_

s.s %'
, 8_ o-l'-~ --,

- II~

S~~g-fi> ?-~... - .Jl&...~ ....."'- /(J"",~' ".e-.vt:;~ -le ~__-9_
. , , ;

,

~ ~ IO-/z'
10 10 8"'- c·/~ ~. £'-.L ('~ Jb. ...«. cfG.cH' 9AA-

B'f 7:31 -- ~ c..o(lLA._ ord-J ~, ~.L v -/

11 "
,

-

~J i%
12 0- 1'("- ~ .: ::-~..L"""",-1....," Il-/Y - tY- '0" - ,I<Lb ~l"r>.l /"'..... ~ r.-. r ........~ e- .J- ~
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Job. No. I Client NORDIV, NAVFAC locatJon:

•
EA Engineering, Science, NeBe Davisville e8,j 'L€:

and Technology, Inc. DriRing Melllod: i'iO "6 If..."",_ Boring No.

split ban'eI sampler oonlinuously. ~;0Ul

LOG OF SOIL BORING ~AJb_.. dUI -"'cm" P,.t..~ 4l A •

L~'&W"D!:
£N~" J:I~

Coordinates: Sai'npling MeIftod: .Ie);"1 l~.·'O~ ....,,/
SUIface Elevation: 'Yt.'" -lY··~.,; "u' ra-,,~ Sheet I of ?
VIet Riser Elevation: DriUing Water Level \I Start IDrilfing I rll1lsh

Dale ~:.OJ Times II:oJ
Time

l5ample~DpIh
SUrface eonditions: 7>,r""'" / S~~ r' /O·-7·?c'!.

Samp' PID Blows Ft uses .
T.~ Drlven/III. Csg. I depth (ppm) per bgs log

Recvnt (It) !-t*. 6" SOIL DESCRIPTION
.~
~ t2.~

0 __
tJ-:7 - 9'U'r 'G b,...n..- p,~ tc, ~_.Il-4>

.r~

' ..~ () -J... "".1)( -- ~/ r~ r .-~ -J~

<~ 1~ • "J -9'"' -'ltI~,~ .... c..i- L ~,. . -- A_~
~'t

--..:. ~

. : .•Ji~ lvtA , z
'--

It) - i? .. ,lilA-ie. / c ...... "i-:._ ..~.AI_·. .~- I

'l.-'1 .r_. .1 .A~/* .r--. - -. d-.. .
.', '--

3'-.-
, . ,

/
I---

l-- rn':::£·Y
~s % 11./-(, ,

4'
~

~" L.~ 7=... -... ,'A'a ~. ;" __ -f--- .r-_ .J <10 ~ .II~ 1. ' n '.-""It<.~;-,f ,.- 4.. ,. __ ..L-...- ._. _-,,05-...- . .., _....... ptf\ VIA -I. (v
I--- ,

~~ % ,-e/ - 61- Ift..=-n It .t£I':). n~._~ .~·"Dl

tlr I--

I--- IT"" 71--

il~
II r",-'t. .. - .L WliJr~ oI:CAK W(JcJ~ .u.;." 8 •

~
,

I--lJ-/t} -~ -~
;:.,~. IfI. ji;i.~"" U,. >-----9 __

~{ ~~"
. , -'0

~
'n_~ "f _ elLa. ~ R~o' _1- -...~ .. --

I/o-n. ~ Pi() r,h,'".J I..... I '- ....
,

'-.- -rr11
>-----,

S1 z.~
I 12 - u...", ...... .&

, 6ft il,-/V TkX -- ,
'-.-

3~

I5"J ll-~ ..
f 4~ 11)-1 - (.oJ0 {J r'" t..I" '.,

''1-/6 ~
II- ~... ,I~k tJ.AA. of;;. l..I.I~" Ii- ~'/J.. t:>~ L'1o&

5~ ..... JL .,~~ /
I---

l>J ~~
61-- I~ -z..V" aA6.. - • .. . :_b .... t..'.A.. -- StJ>hJ-..

16-/6 I---
L'I I--

u.. "rlf,'.! b e.t!t. ..~ ~l'~'

9:Jl 7-...- ,."J ~ 1"_ .8~ .I~. _JIL
a ..

ld zy WA'
s -...- ..

"All) S~')<D
_~U. ,

- -.I

9_
, /

- 'w ~,,,. ... - f\ I ,I
-v

,
V II ~'rJ~rIi) ...., \0

I--- - -\ , -
-t.1 I

Logged by:
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Job. No. Client NOROIV. NAVFAC location:

•
EA Engine ring, Science, NCBC DavisvJ1fe

and Techno' gy.lnc. Drilling Method: Boring No. c,~~split barrel sampler continuously.

LOG OF SOIL BORING le-~-O:C- .
Coordinates: SamplinlJ Method:

Z-.
Surface Elevation: Sheet ~ of

\Nell R"15eI" EIeValiOn: Drilling Water level Start IDrilling I FInish
Dale Times

nme
Surface Conditions: 1/0-'7-9'3

sample Inches Dplh Samp# PIO Blows Ft USCS

1YPe Drlvenlln. CSg. I depth (ppm) per bgs Log

Reevrd (ft) ~ ... 6" SOIL DESCRIPTION
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NOTES:

DriIIng contractor:

Driller: --<'----
~ELLSPECIFICATIONS:
DiaSaeefl1Riser. _

~ofHote:

_. -_._-----~ ...-- -_ .. - -- ........ _-

Screen Interval:
Riser InteMII:

_______ sandpack: _

_______ Bentonite: _
Grout:

Cover:



Grout
Cover.
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Job. No. I eliS.R" WSA9ee", Air Fsree Bsss Location: : r

Ii4
EA Engine ring, Science, .

S9~i'.SI Ed f- Z.8 '- .

and Technology, Inc. DriHing Me$hod: V"b~ "0.. Boring No.

l3~" .:h~'1 "'- .F I

LOG OF SOIL BORING 28-6-Wo6
i D

Coordinates: Sampling Method: -I )/y t ~ r L'- J L

I of ISurface Eisvation: ~- ~
,

~ '2.y" , Cd--1 Sheet
Well Riser 8evation: Dolling Water LeW! Start I Drilling I Finish

Dale IO:3 b Times
Time

Surface Condilioris: r... J 1 ... t.,.....,J ( '!D··~-ffl ....,
Sample Inches Dpth Samp# PID Blows Ft uses , I

Type Driven/In. Csg. fdepth (ppm) per bgs Log

Recvrd (ft) A-eblc. rr SOIL DESCRIPTION
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. NOTES: aJ I. -- Logged by:

'h, ~hM ~{'\'<l tUl'l{ fe.<. VlM.t '~ .~ Drilling Contractor:

ai- ~;~ V'II"'"'t'-'l S~ ~ l~ - ~1kJ .
I If ,( Dnller:

, 't.,. fbi -~, S~~ ~ - ~"t ~~ ~
. WELL SPECIFICAnONS~ -leo ,~. B\I i M , hLu I~~, .. ,f.
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Boltom of Hole: ~ser Interval: BentOnite: _
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- .
Job. No. I Chent Hanscom Air Force Base Location: . r

54
EA Engineering, Science, 60787.31 .-

and Technology, Inc. Drilling Method: M tJb/11 C!1' Boring No.

140 II, 1ilC............. kJ.,lIti-tt
Z9-~-o7-'LOG OF SOIL BORING 70 (II'

,

Coon:linates: Sampling Method: 'k' so!J';1 S'AnJJM
Surface Elevation:

, ,
~ Sheet 1 of

Well Riser Erevation: Drilling Waler Level
Slap ~~. Drilling I Finish

Dale /0-/·1 TlIIles

Time fflo
Swface Conditioris: Cit 1 ass

Sample Inches Dpth Sampf. PID Blows Ft uses -'

Type Driv~nnn. Csg. I depth (ppm) per bgs Log

Recvrd (It) _bit. 6" SOil DESCRIPTION
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Screen Interval:,
Riser In!trval'
• :-9;","

NOTES:

WELL SPECIFtCATIONS~
Cia. Screen/Riser: R."'~
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Driller:
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Job. No. I Client NORDIV, NAVFAC location:

•••
EA Engineering, Sci nee. NCBC Davisville c:.g~-z..8

and Technology, Inc. Drilling Method: Boring No.
splil barrel sampler continuously.

LOG OF SOIL BORING Z,8··GW-OB
COOfdInales: Sampling Method: ~.I:' 'it'JJI~~

Surface Elevatlon: r.1> , . Sheet Jot ,
\illeR Riser Elevallon: Drilling Walei' Level

SIart IDrilling I Finish
Dale

800 Times (rOO
Time

R Surface Condilions: ,f .1'y /0./6-18 10 -('-~
Sample Inches DpIh Samp' PIO Blows Ft uses -

Type DriVenIIn. Csg. I depth (ppm) per bgs log

RecvnI (It) t.-...bk. 6" SOIL DESCRIPTION .
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NOTES: Logged by:

Drilling Contractor.
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Appendix C-2

Review Item 28 (Former Creosote Dip Tank and
Fire Fighting Training Areas)

Survey Data



.'
LOCATION AND ElEVATION SURVEY DATA­

EBS REVIEW ITEM,28
NCBC, DAVISVILLE. RI

Date, 12108198
coordinates ave R. I. Grid
Elevations are NGVD

CLIENT'S
CO-PV

LEaDD :
TC = Top of well casing
RDI = Ria of well
PVC = Top of pvc pipe

•
Point Horth East KIev Description

Ro.

300 194266.27 522864.01 22.95 SB-02
301 194399.30 . 522808.53 23.54 SB-03 '
302 194119.55 522761.57'· .30.28 58-16
303' 194323.OQ 522859.95 .22.55 SB-01
304 194440.08 522912.88 19.18 SB-OS
305 194461.57 522916.60 19.13 58-15
308 194466.44 ' 522911.70 19.23 "T.P-1". ~7 194476.37 522918.34 19.09 58-17

r' 308· 194476.79 522924.91 18.76 58-13;- :
309 194469.12 522862.29 20.09 SB-04
310 194516.48 522876.95 19.76 TP-2
31t 194534.32 522875.53 19.45 ·58-18
312 19455521 522875.22 19.15 SB-06
313 194548.06 522835.19 20.66 58-19
314 194536.13 522818.97 21.74 58-01B
315 194524.17 522818.81 22.34 SB-01A
316 194523.45 522835.09 2....20 SB-01D
317 194533.72 522836.36 21.04 SB-01C
318 194534.21 522831.99 21.29~
319 194588.09 522968.28 16.09 GW-Q1S PVC
320 194588.09 522968.28· ' 15.49 GW-Q1S GND
321 194587.84 522967.41 15.56 GW-01D
322 194427.91 52297.2.7& 20.29 sS-01
323 1Q.4A24.08 '522968.55 18~ NEAR SS-01
324 194418.90 523020.72 17.rtl. PIPE END
325 194561.45 523019.48 14.63 GW-02S PVC
326 194561.45 523019.48 14.63 GW-Q2S GND
327 194562.07 523018.91 14.11 GW.:cm>
328 194515.66 523048.16 15.03 GW-03s PVCde 329 194515.66 523048.16 13.83 GW.;Q3S GND

'" I 330 194516.30 523048.74 13.86 GW-Q30" ,

331 194473.57 522997.23 16.61 88-12
332 194456.68 523044.78 15.76 GW-04S PVC
333 ?94456.68 523044.78 14.93 GW..Q4S GND
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